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W YCHWOOD SCHOOL, OXFORD. iments by 

Board of Education. Private School of 80 girls (ages 6 
to 18); half boarders, half day-pupils. Run on modern 
lines. Small classes. Large staff of University standing. 
Development of individual character by freedom and co- 
operative government, but with old-fashioned standard 
of courtesy and consideration for others. Special attention 
paid to art, music, literature and civics. Sports: tennis. 
lacrosse, netball, boating and swimming. Exceptional 
health record. Elder girls prepared for the University. 
Entire charge with sea or farm holidays if desired. Fees: 
150 guineas per annum for boarders ; from 30 guineas per 
annum for day-pupils. Principals: Margaret Lee, M.A. 
(Oxon), University Tutor in English; Geraldine Coster, 
B. Litt. ed 
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OAKLANDS ‘SCHOOL, ILKL EY, YORKSHIRE (on 

the edge of the moors). Boarding and day school for girls. 
Education on progressive lines, international in outlook. 
Development of character. Tennis, hockey, swimming. 
Excellent health record. For Prospectus apply to the 
Principal. 





‘THE CALDER GIRLS’ SCHOOL, Seascale, Cumber- 
land, provides under the healthiest conditions a thorough 
education on public school lines. Also Junior School 


for Girls from 8 years of age. 





BER’S School of MODERN GERMAN, Bonn- 

on-Rhine. Intensive courses in German for Diplo- 
matic, University, Comm. Corres., etc., New and special 
methods. W.E. Weber, M.A. (Cantab), with experienced 
German Staff. References given and required.—100, 
Coblenzer Strasse, BONN-ON-RHINE. Germany. 





Dy WILLIAMS’ School for Girls, Dolgelley, North 
Wales. a from Miss E.C Nightingale, M.A. 


HILDREN OF SCHOOL-AGE who have been ill or 

unhappy should be given the Prospectus of Rocklands 
School, Hastings. Such children are welcomed, for health 
and happy education awaits them. 


RANKSOME, GUDALMING, SURREY. _ Boys’ 
Preparatory Schooi (recognised by the Board of Edu- 
cation) where good health, happiness and efficiency combine 
to give the best education at moderate fees. Boarders only. 
— on request. 
HE FROEBEL PREPARATORY SCHOOL, Colet 
Gardens, W.14. Nursery Class attached. Sound 
modern education for boys and girls from 2-14 years old. 








ARKIN’S EDUCATIONAL AGENCY, 22, East 

Street, Brighton, recommends, free, schools, coaching 
colleges, holiday homes, tutors, governesses, secretaries. 
Continental department. Scholastic staff supplied. 





ST. BRANDON’ S (daughters of clergy and laity), Bristol. 
Sound modern education. Girls, 11-19; Junior Dept. 
Girls, 4-11; Boys, 4-8. Excellent health and exams. 
record. Head Mistress: Miss E. M. Almond, M.A. 
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B! RACKENHILL OPEN-AIR HOME SCHOOL—Co- 

Educational—Boarding and day. Sound modern 
education. Vacancies for both boarders and day scholars. 
Prospectus, apply: Secretary, Brackenhill, Hartfield, 
Tunbridge Wells. 











KESW ICK SCHOOL, Derwentwater. Progressive 

education stressing Art, Music, Handicraft. Boys and 
girls 8-19. Laboratories, etc., rebuilding. Frequent open 
neiuaheit Fees oat (or less). 


HE TRIANGLE Secretarial Training iad South 

Molton Street, London, W.1. Founded roro but run on 
practical modern lines. Phone Mayfair 5306-8. 
BRANKSOME- -HILDERS. Haslemere, Sane. vdinors’ 

Preparatory School. Health, happiness and efficiency 
in viiceiaiah ennui Prospectus T on pape. 














CENTRAL UNIVERSITY (Estab. 1896), Irvington, 

Indianapolis, Indiana, U.S.A.., offers by correspondence, 
undergraduate and graduate courses in Arts, Religion, 
Sociology, &c., leading to degrees ; individual instruction ; 
reasonable fees ; ; ers on eee. 


IVODERN CULTURE INSTITUTE. Dr. Har 

Dayal, M.A., Ph.D., will speak on Friday, March 18th, 
at 8.15 p.m. at the Caxton Hall on “ Mr. Aldous Huxley’s 
‘Ends and Means’.”’ Free. 
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HOLIDAY, “TRAVEL & HOTELS. 
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ALLANDER, 
Trossachs. 
and 4/6; Din., 6/-. 





PERTHSHIRE.—Trossachs 
Bedrooms 60. Pens., fr. § gns. 
Golf, fishing, tennis. 


Hotel, 
Lun., 3/6 





KESWICK, English Lakes. The Keswick Hotel. Bed., 
100; Rec., 5, Pens., 5 gns.; 6 gns. season. W.E. 
tr. 1§/- per day. Golf, tennis, boating, bowls, fishing. 





ATURE’S WAY of curing Rheumatism, Neuritis 

and other ailments, successfully practised since 1908 at 
SILLOTH HYDRO, CUMBERLAND. Small, homely 
establishment, facing sea and Scottish mountains; near 
Lake District. Inquiries invited. C. H. & L. Hawkins, 
eeinemanee Phone 7. Wires: Hydro, Silloth. 


ROCKLANDS HOUSE PARTIES. East Cliffs Hastings. 

Artists and lovers of music and reading should make 
contact this Easter with Rocklands site where Alma- 
Tadema and Holman Hunt lived and worked 50 years 
ago. It is in Ecclesbourne Glen on the cliffs adjoining the 
sea (300 ft. up). Warmth, comfort, good food as desired ; 
books, excellent pianos, stage, dancing floor, and a wealth 
of nature’s beauty are assured. Write Manager, Rocklands, 
Hastings, for inclusive terms. 








SNOWDONIA AND LAKELAND. - Beautifully situ- 

ated guest houses, conducted excursions (optional). 
Evening entertainments. Hard tennis courts. Swimming 
pools. Terms moderate. Illustrated brochure. B. Kerr, 
“* ‘Towers,’’ Capel Curig, North Wales. 


YE WELLS HOTEL—Lliandrindod Wells. 100 rooms. 

Unlicensed. A _ restful Spa, situated midst Beautiful 
Scenery in the Welsh Hills. Good roads for motoring. 
Good Fishing, Golf, Tennis, Bowls, Swim Pool. Apply 
Mrs. L. R. Bryan Smith. 








(Continued on page xxv) 
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Notes of the Month 


The Annual Report of the Department of Scientific and 
Industrial Research (H.M. Stationery Office, 3s.) is as 
useful and inspiring a document as ever. This year the 
report opens with an eloquent tribute to the late Lord 
Rutherford and his leadership as Chairman of the 
Department's Advisory Council. The Reports which 
have appeared annually over his signature during that 
period all bear testimony to the strength of his con- 
viction that the prosperity of this country can only be 
assured if its industries make 














methods of the storage and transport of food, notably 
the ‘‘jacket”’ system of refrigeration, and the gas 
storage of fruit. Motorists’ interests have been served by 
investigations into cylinder wear, noise reduction, and 
the problems of adequate street lighting. In the textile 
research departments some interesting work is being 
carried out on the use of rubber in conjunction with 
wool—the deposition of latex on the individual fibres of a 
yarn fabric; while the experiment of growing flax on 
the Royal Estates in Norfolk has been continued. A 
brief idea of the scale on which the Department works 
may be gathered from the 








the fullest use of the technique 

and the discoveries of science. 
His last act as Chairman was 
the shaping of the present 
Report which is signed by 
Lord Riverdale, the new 
Chairman of the Council. Dur- 


Beginning with the 


se 


‘““Discovery’’ will be published by THE 
CAMBRIDGE UN 
Bentley House, 200 Euston Road, N.W.1, to 
whom all future communications should be | 

addressed. | 










| fact that over 500,000 clinical 
thermometers were tested at 
the National Physical Labora- 
tory, and 7,000 thermometers 


of other types. 
* * * * 
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Meanwhile the National 
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ing the year consideration 
has been given to directions in which it may be possible 
to strengthen the contacts between industry and the 
National Physical Laboratory. Arrangements have 
been made by which the staff of the Laboratory will be 
available to visit works to study practical problems of 
production and to plan investigations and carry them 
out on suitable terms. 
* * * * 

The Report records substantial progress in practically 
all directions of the Department’s work, both in the 
researches carried out by the research establishments of 
the Department itself, and in the laboratories of the 
research associations. During the year a new research 
association was founded by the Pottery Manufacturers’ 
Federation. Of especial public interest have been the 
researches, at the Ditton Laboratory, on improved 


Physical Laboratory has 
published its own Abstracts of Papers for the year 
1936 (H.M. Stationery Office, 1s.). These cover all 
the branches of work on which the Laboratory 
is engaged, and are grouped under the following 
subjects : Heat and General Physics, Sound, 
Optics, Photometry, Radiology, Electrical Standards 
and Measurements, Electrotechnics, Magnetism, Radio, 


















Engineering, Metallurgy, Instruments, Aerodynamics, 
and Ship Design and Propulsion. An author index and a 
subject index are included. The purpose of the abstracts 
is to provide a concise summary of the completed work 
of the Laboratory, supplementing the information given 
in the Annual Reports, and it is hoped that they will 
prove useful to industrial firms, research organisations, 
and scientific workers generally. 
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Last month, at the Manchester College of Technology, 
Sir William Bragg, president of the Royal Society, gave 
the first of a series of annual lectures just founded by the 
Manchester Association of Engineers. The subject was 
“Crystallography and the Engineer.” Sir William, 
amplifying the statement which he made at the British 
Association last year, said that crystallography had 
acquired an intensely practical interest for the engineer 
because the great majority of the substances handled 
were essentially crystalline and their behaviour on a 
large scale was dependent on the nature and disposition 
of the crystals of which they were composed. The X-ray 
examination of crystalline structure had opened up a new 
The new 
method, he said, had been especially useful in helping 
to resolve the complexities of the vast variety of alloys 
and in explaining the extreme differences in their 
characteristics ; and the great amount of work being 


and supremely important field of research. 


done in this field was due to the increasing importance 
of alloys in modern industry. 


* * * * 


The discovery by Mr. Walter Emery of a tomb at 
North Sakkara, forty miles south of Cairo, which is 
tentatively assigned to Menes, is a matter of no little 
historical and archeological interest and importance. 
Not only was Menes (c. 3300 B.c.) the first king of the 
First Dynasty of Egypt but he was the first to rule 
over Upper and Lower Egypt united. A tomb which it 
was concluded was that of Menes was discovered many 
years ago by Sir Flinders Petrie at Abydos; but it is 
by no means unexampled to find more than one tomb to 
be assigned to one and the same ruler of Egypt. This may 
have been a precautionary measure against the desecra- 
It is interesting to note, how- 
ever, if that were so in the present instance, that the 
precaution was inefficient ; the Sakkara tomb had been 


tion of grave robbers. 
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The Amphitheatre at Nimes arranged for a present-day stage per- 
Jormance: a model from the Open-A ir Theatre Museum (see p. 81). 
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plundered. The ground for the tentative attribution is 
the discovery in the tomb of some hundred or more clay 
sealings bearing the name “ Aha,” the name of Menes. 
A large number of alabaster jars and stone vessels, 
which were also found, bear the same name inscribed. 


* aK * * 


At a meeting held at the Royal Society of Arts last 
month the question of the search for oil in Great Britain 
was reviewed by Mr. John Roberts, D.I.C., the fuel 
technologist, in the light of a rather novel theory as to 
the origin of oil. The speaker first discussed the world 
distribution of oil-fields, and showed that the oilfields of 
the world were closely associated with the great 
mountain ranges, giving _ striking _ illustrations 
from Italy, the Caucasians, and the Carpathians 
to show that the oilfields invariably followed the 
contour of the foothills of the ranges. The natural 
conclusion is that in searching for oil in new 
territory it is of the first importance to study the 
mountain ranges, or the “backbone’”’ of each 
country, as it is mainly along the flanks of these 
' or regions of great rock disturbance 
quantities of oil are 


* * *K * 


‘“ backbones,’ 


that any real obtained 


Every great mountain range has been in the past a 
region of high temperature, bringing about the 
natural distillation of oil-yielding rocks. Drilling com- 
panies having failed along the “Backbone of England,” 
owing to the fact that in the Pennines the temper- 
ature generated in the rocks was too low to drive off 
any appreciable quantity of oil, Mr. Roberts now 


suggests that search should be made along the 
“Backbone of Wales’ and in the _ Border 
Counties. Here the rocks reveal that the gener- 


ating temperature has been sufficiently high to 
bring about the distillation of oil rocks, and drilling is 
suggested in certain specified districts where 
the conditions for oil accumulation are 


favourable. 
*K * a 7 


This is the last number of DISCOVERY which 
will be issued by Benn Brothers, Limited. 
From April onwards the publishers will be the 
Syndics of the Cambridge University Press, 
who have taken over the journal from the 
Trustees and will assume full responsibility 
for its publication. Certain changes of typo- 
graphical detail will no doubt be introduced, 
but it may be confidently assumed that, as a 
product of the Cambridge University Press, 
Discovery will maintain and enhance _ its 
reputation as a journal of popular knowledge. 
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Trees of the Central Parks 


By N. W. Gregory Walker 


There is no general guide to the trees in the Royal Parks. 


Many visitors to London, without being botanists, are 


anxious to know what specimens may be of special interest, and how they are to be found at once, especially now that 
spring 1s at hand. An attempt 1s here made to be of use in such an inquiry. 


Tur Londoner who wishes to see fine trees need not go 
far. If he sets off from the Admiralty Arch he can walk 
direct, for nearly three miles, through good and some- 
times magnificent timber, and for nearly the whole of 
that three miles he can tread on grass. His walk will 
lie through the four central parks; St. James's, the 
Green Park, Hyde Park and Kensington Gardens ; and 
we will assume that he 

sets off from the Guards’ 

Memorial the 
Horse Guards Parade. 

[It is hard for a visitor, 
entering St. James's Park, 
to realise that what lies 
before him is almost at 
the heart of the city. 
Walking straight inwards 
from the Memorial he first 
passes on the right a tall, 
weeping elm, labelled 
Ulmus nitens pendula. 
Two others are near by, 
are a 


opposite 


and these trees 
lovely sight in winter if 
they happen to be covered 
with hoar frost or snow. 
Speaking of labels, it may 
be said at once that few 
of them are to be seen in 
the parks. Where they 
cannot be protected they 
last for about a fortnight, 
and where they are secure 
from theft or mischief 
they often cannot be seen. 
One of the main objects 
of this article is, to some 
extent, to take their place ; 
for the park authorities 
can do no more. 

Just past the tea-house, by the right-hand path, is a 
walnut-leaved ash; a pretty tree spoilt by the goat- 
moth which so ravages the ashes. A common ash is 
next to it. Across the open stretch of turf are two 
fine elms. It was across this corner of the park that 


King Charles walked on his way to execution and spoke 





Leaves of the Tulip Tree (Liriodendron) from the 
Flower Walk, Kensington Gardens. 


of one of the trees. Turning back, and taking the left- 
hand path by the water, on a low bank on our right 
we find a good specimen of a European lime, holding 
its own well with some elms. 
elm (Ulmus montana pendula), of the umbrella shape 
so largely used for planting on lawns, is by the water. 
Next to it is an ancient white willow, of the kind that is 


A Camperdown weeping 


used for making cricket 
bats. Its present value is 
as a nesting place for the 
The 
nearly opposite it across 
the path is the American 
variety. 


wild ducks. lime 


Apart from its 
flowers, the simplest way 
of identifying a lime is 
to examine its _heart- 
shaped leaves, the lower- 
most side-ribs of which 
start where the leaf joins 
the stalk and are branched 
on their undersides. 

At the bridge are figs 
the broad-leaved 
catalpas, of which last we 
will speak presently. The 
figs are as large as can 


and 


readily be seen in central 
London, and get as far as 


half forming their fruit 
before throwing it off. 
A fruit tree that does 


ripen a crop is the medlar 
up the path to the right, 
at the entrance to which 
stands a pair of the sym- 
metrical Cornish elms, one 
of which has kept its label. 
Further on is an elm 
which, with its ‘‘ opposite number ” across the water, 
is the oldest elm in the park and is just possibly one 
of the trees planted under James |. These two trees 
are worth noticing as an illustration of what an orna- 
mental tree an elm will make in spite of any amount 
of lopping. Reduce an English elm to a mere stump 
and it will sprout into a dense mass of green. In a 
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part of Kensington Gardens not open to the public are 
piles of sections cut from elm trunks. They have been 
there for two to five years, and are actually throwing 
out shoots. In our further wanderings it will be worth 
while to examine closely any decayed elms that we shall 
pass. It is possible to find the broken trunk actually 
making roots, high above the ground, from the edges 
of its bark, so that its still-living shell may get nourish- 
ment from a patch of its own soft and perished timber. 
Along the water’s edge, a stone’s throw further on (and 
full of sparrows’ nests), is a Lombardy poplar, useful 
as a contrast to other varieties such as the white poplars 
on the island. The weeping elm on the right near by 
shows with especial clearness the line where it was 
budded. 

Under the stone wall that bounds the park on the 
west side are weeping willows. The three on the right 
are the Babylonian willow, on which the Jewish captives 
were traditionally said to have hung their harps while 
they mourned their exile from Zion. The two on the 
left are Ramulus aureus ; beautiful little trees, with 
more graceful foliage than the babylonicas, for their 
branches brush the turf. About twelve years ago, 
when they were almost their present size, they were 
moved whole from the Victoria Tower Gardens beside 
the House of Lords. An interesting willow is Salix 
prunifolia, to be found at the water’s edge opposite 
the children’s playground, with a pollard willow next 
it. It is the fashion to “enthuse” over the willows 
of the central parks. No Australian or South African, 
who knows what willows can be, could possibly do so: 
but he may well be satisfied in other directions. 


The Cost of Fog 


The black poplars to the right are as good as one is 
likely to see anywhere, and we now come upon a mass 
of fine trees. What we should not forget is that their 
flourishing appearance is itself a wonder. The sulphur 
dioxide given off by burning coal becomes sulphuric 
acid under the action of rain or dew, and leaves are 
literally scorched by it. Further, their breathing pores 
are choked by petrol fumes condensing on them in the 
form of an oily deposit which no rain or spraying will 
wash away. After a London fog it costs about {100 in 
labour to remove the soot and filth from the Hyde 
Park glasshouses. 

It is worth following the path from the bridge to 
Queen Anne's Gate to get close to four good ailanthus, 
or trees of heaven, natives of the mountains of China. 
Though they flourish in our city streets many people 
dislike them because they.say that their flowers have an 
unpleasant smell. That, however, applies only to the 
male tree. There are labels to be seen also on a liquid- 
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ambar, a robinia and two gleditschias, which last are 
hard for a non-expert to distinguish from a_ robinia. 
The gleditschia is given to specialising in wicked-looking 
thorns. One resents being expected to call the robinia 
a “‘ false acacia,’’ simply because someone named it an 
acacia by mistake. Nor is it properly named a locust 
tree, for the locusts eaten by St. John the Baptist were 
the actual insects, and not the pods of the _ robinia. 
In 1823 William Cobbett endeavoured to popularise the 
locust tree, which he was thought to have introduced 
from the United States. He raised a million seedlings 
but, even so, was reduced to purchasing Robinias 
from nurserymen to satisfy the rage for this new tree, 
so that, as a writer unkindly puts it, “ fortunate did 
the applicant consider himself, who could purchase at 
a high price from Mr. Cobbett, the very same locust 
trees that, under the name of Robinia pseud-acacia, 
were standing unasked for in the nurseries.’” Named 
after the Frenchman Robin, the first tree planted in 
France, in 1636, is still alive at Paris. 

Among this group down the side-path is a black 
mulberry, which ripens full crops which even spear- 
headed railings cannot defend from small boys. Again 
approaching the bridge, we pass on our left a maple, 
with two fine catalpas on the bank behind it. Ifa visitor 
completes the circle of the lake, just after passing a 
Turkey oak he will notice the best of the park limes, 
with an open space to itself, and he can hardly fail to 
find by the water what is perhaps the tallest black 
poplar in London—ninety feet high. Its rival, also 
by the water, is not far away. Such a circle, after 
getting close to the Green Park, brings one back nearly 
to the starting point; but it may have been thought 
worth while, if a minute or two is spent, close to the 
bird rocks, in looking down the full length of the lake. 


The Inevitable Plane 


Sooner or later something must be said about the 
plane tree. However much we may admire it and feel 
grateful to it, we may soon think it necessary to ask 
if, compared with other trees, its planting cannot be 
overdone. Its two chief varieties are the western and 
eastern planes, Platanus occidentalis and P. orientalis. 
The London plane (P. acerifolia) is believed to be a 
cross between the two, with a leaning towards the 
eastern plane, the leaf of which has deeper lobes than 
those of the western plane from America. Because our 
trees are nearly all seedlings they show a good deal of 
variety between the two parent types. 

In the memory of some of us an indignant lady gave 
Londoners some pure pleasure by writing to The Times 
to ask if nothing could be done to check the evil people 
who were forever defacing the planes by tearing off 
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their bark. We have all noticed 
that the plane sheds its bark, 
and one commonly hears this 
habit given as a reason for its 
doing so well in a smoky atmos- 
phere; in other words, it is 
considered to clean itself. There 
cannot be much in the belief. 
The cleaning is, at best, only a 
very partial one, and does not 
extend to the breathing organs 
which are scattered all over the 
twigs. It would be truer to say 
that the plane peels when it is 
healthy, and not that it is healthy 
because it peels. Do you know 
where to find the buds of a 
plane when it is in leaf? You 
can do so only by detaching 
a leaf shortly before it falls. 
Under the base of the stalk, 
which enlarges like a _ candle 
extinguisher, will be found the 
missing bud, and not, as with other trees, in 
the angle between leaf stalk and stem. This long 
protection from grime of the young bud may have 
more to do with the plane’s healthiness than has its 
bark-shedding. 

When planted in streets or restricted spaces planes 
are often cruelly ill-treated, being reduced to shortened 
poles which can sprout only into clumsy tufts. Before 
entering the Green Park it is worth while to notice the 
competent handling of the trees in the Mall, which are 
headed high in view of the future, and allowed to run 
themselves out in a single trunk. What they will look 
like in years to come can be seen by observing the 
avenues in the Green Park itself. Here is control 
without butchery. 


Rs nie 


Riis oo 


The Green Park 


Inside Green Park and almost opposite its main 
gate by Buckingham Palace, but tucked away among 
other trees so that it is unseen by passers-by, is a 
Paulownia imperialis, which at a first glance might be 
mistaken for a dark-leaved catalpa. Even Mr. A. D. 
Webster, in his London Trees, seems unaware of this 
specimen, which has been known to show its blue 
flowers, shaped like the foxglove blossom, though its 
prominent flower buds seldom come through a London 
winter, for they form in early autumn. The Paulownia 
flower panicle and leaves make the crest of the Japanese 
emperor, though the name Paulownia commemorates 
the daughter of the Russian emperor, Paul I. The 


A Catalpa in flower. The full glory of this tree cannot be counted on, as individual 
trees have their good and bad years for blossom. 
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tree was introduced into this country just over a century 
ago. In 1834 seeds of it were received at the Jardin 
des Plantes at Paris, but, as they failed to grow in a 
hothouse, they were thrown out. On the dump heap a 
single seed grew and was noticed by one of the gardeners, 
who rescued it, and it later grew into the first French 
tree, which is still standing. The Paulownia does well 
on the Paris boulevards; with us, by report, it may 
be seen at its best in the Isle of Wight, but some of 
the leaves of this Green Park tree measure a foot each 
way. It may be called the secret of the park, and should 
not be missed. Next it is a maple, and behind it a good 
sycamore. Passing from these across the grass towards 
the narrow entrance to Stable Yard, and just past two 
big ash trees, there is a curiosity in two crus galli 
thorns that show far more vigour than the common 
thorn stocks on which they have been budded and 
beyond which they have swelled. They would have 
done better if grafted on seedlings. A tree in a garden 
next the Stable Yard entrance seems, judging from its 
sharply-cut leaves, to be a throw-back to the oriental 
plane. The London Museum, just beyond our boundary, 
specialises in ailanthus trees. In this corner of the 
park are no less than a dozen kinds of trees. 

Not much over a hundred yards away will be seen a 
group of four catalpas, planted at the intersection of 
two paths. One of these trees, with larger leaves than 
its fellows, consistently blooms later than they do. 
To those trees, such as the plane, ailanthus, and robinia, 
which have made themselves at home in London, 
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we may add the catalpa; which is curious, for, with 
its great heart-shaped leaves, it looks as if it had, by 
some magic, come into our gardens overnight and 
straight from the tropics. The name, “ catalpa,” may 
be a corruption of the name of the Catawba river in 
Carolina, North America, where the tree was found in 
1726, soon afterwards to be introduced into England. 
Its white blooms, flecked with yellow and purple, are a 
magnificent sight in July, though the trees by no means 
come into flower together; no doubt because some of 
Cuttings taken from the tips of 
autumn would reproduce any desired 
specimen, golden or otherwise. Plenty of seeds from 
pods can be picked up in this park, 
but imported seed might give better results. 
should grow in almost any well- 
drained soil, and can be lopped 


them are seedlings. 
ripened shoots in 


the long hanging 


Catalpas 


without hesitation. 

Towards Piccadilly, in a group 
of black pcplars and other trees, 
is an ailanthus, and next it what 


might be taken for a_ second 
ailanthus that is not doing so 
well as the first. This second 


tree is a Pterocarya, or winged 


walnut, a tree which carries 
quite distinct flowers of a yellow- 
ish-green colour, sometimes over 
long. At 


however, a glance at the bark 


a foot any time, 
of the two trees will show their 


difference. Round about, by 
the the 


pretty Cornish elms, and some 


way, are numbers of 
white poplars can be identified 
by the silver underside of their 


&é . s : _* > ‘ s42- 


typical bole 


leaves. 
Beyond the catalpas, on the <1 
way to the Wellington Arch, is a 
pretty group of trees, under which 
is always placed a group of chairs looking from the 
slope towards the Palace. Most of these trees are 
The twelve symmetrical little trees 
further along the path towards the Wellington Arch 
are a collection of varieties of the rowan or mountain 
ash (they are not ashes), and from them, as their berries 
begin to colour, one can always drive off a number of 
birds. For a number of years these rowans have made 
no growth. Near by, in the open, are two good limes. 
The rowans stand in the hollow of the ancient Tyburn, 
the course of which can be traced right into Piccadilly, 
and about this hollow, a favourite haunt of London’s 
derelicts, are some splendid trees. 


Huntingdon elms. 


On their eastern 





of the 


showing a characteristic bark pattern. 


Discovery—March, 193% 


edge is a group of catalpas, one of which is of the golden 
variety. Just to the north of them there is a “ catch” 
in some poplar trees, two of which are not the black 
poplar but Populus betulifolia. A very tall specimen 
has somehow got among the lines of planes opposite the 
Park Lane Hotel. 

The black poplar is “‘ black’”’ only because it is not 
white, its leaves being peculiar in having the same tint 
on both their surfaces, which in spring change from 
bronze, through yellow, to light green. True, its trunk 
is often black, but it is not unique in that in a city 
atmosphere. Its survival value in London is demon- 
strated by the old tree at St. Andrew’s, Holborn, and 
it may be pointed out that the black poplar prunes 
itself ; throwing off with its leaves a number of twigs 
which leave a neatly-healed scar, 
Another point that strikes an 
observer is the curious one-sided 
set of its branches, which some- 
times stretch at right angles to 
the trunk. Then, the 
leaves keep up a side swing, even 
when surrounding trees are still. 


again, 


The mechanism for this lies in 


the flattened leaf-stalks, which 
bend and therefore hang the 


leaves so that they overlap, and 


their swinging probably helps 
to bring them into the sunshine. 
Where even this provision for 
light is insufficient, the tree, as 
has been pointed out, attends 
to the matter in autumn. 

Poplar timber has no great 
value, though in Holland black 
poplar is wooden 


made _ into 


shoes. Of the white poplar it is 
Sweet Chestnut, worth noting that, when _ the 


thousand-years-old Venice cam- 
panile fell in 1902, some of the 
piles that had been laid down for its foundations were 
found to be of white poplar in such good condition 
that they were left in place when the tower was rebuilt. 
Poplars are lovers of light and so do best in the open, 
and the Lombardy poplar is so peculiar in this respect 
that it will never mingle its branches with those of 
of its own kind, but will die back 

In fertilising their seeds with an 
elaborate organisation of pollen-bearing and_ seed- 
producing catkins, each kind borne on separate trees, 
poplars are well able to secure their own survival. An 
old writer says that in 1814 he saw these trees springing 
up everywhere in the ashes of burnt Moscow, so that, 


another tree, even 
rather than do so. 
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if that city had not been rebuilt, it would long ago 
have become a poplar forest. 

No more can here be said of Green Park except to 
mention that the picturesque mounds on the west of the 
Tyburn hollow do not mark the site of ancient plague 
pits but are the dump for the earth which was excavated 
to make room for the foundation of the Albert Memorial. 
For a final reminder, the surrounding may trees, when 
in blossom, are a sight for the gods. 


Hyde Park 


The four central parks are quite distinct in character, 
though the one that comes nearest to being an epitome 
of all is Hyde Park, with its water and flowers and 
avenues, its open spaces and groups of trees. At Hyde 
Park Corner, where we enter it, are two mulberries 
right by the lodge, and thence to the horse-chestnut 
by the old conduit house the trees along Knightsbridge 
look surprisingly well. It is best, however, to make 
at once for Countess Gleichen’s delicate fountain with 
its figure of Diana drawing her bow. On the left of 
this is a tree to which one keeps returning for its sheer 
beauty : a tree which is always very late, both in making 
its leaves and shedding them. Though it has developed 
a pendulous form it is, quite definitely, a Huntingdon 
elm (Ulmus vegeta). Its trunk appears to have been 
deeply cut into, as though it had once been bound with 
a wire which the bark has covered. The seam, however, 
can hardly be anything but the mark left by a fine 
example of budding. 

On the other side of this tree from the fountain, 
and standing clear in the turf, is a graceful silver-leaved 
maple. Behind the Huntingdon elm, in the shrubbery, 
is seen the spray-like foliage of a Zelcova, with another 
close by across the turf. There is a third (correctly 
labelled) on the far side of the fountain. The first 
two of these trees have been taken to be hornbeams, 
though they have not a hornbeam leaf and come from 
the Caucasus. The Japanese use a variety of Zelcova 
for providing columns in their temples. At this spot 
we are surrounded by flower beds, and, although our 
subject is trees—that is growths that reach not less than 
twenty feet in height—it is worth mentioning that the 
rhododendrons are, of necessity, planted out afresh 
each year. 

Along the path leading past the fountain with the 
winged boy grasping a dolphin are some good wych 
elms, which can most simply be distinguished from the 
common elm by noting that with the wych elm the bark 
is not so thick and broken—so cork-like—as that of 
the common elm, but runs in shallower and more 
regular furrows. Its branches reach out more sideways, 
and often show an even downward curve. Its leaves are 
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The “ Black”’ Poplar, so called simply because tts leaves 
are not while underneath. 


larger, with a very rough feeling on their upper surface. 
The whole tree looks more trim and less rugged than 
the common elm. One of its uses is in building whale- 
boats for the Navy. It is claimed that the common 
or English elm was introduced by the Romans and is 
not so truly native as the wych or Scotch elm. It would 
be enough for us if it settled here with our Anglo-Saxon 
ancestors, and it would be hard to imagine our country- 
side without it. Its timber is most useful, and was the 
one bored almost exclusively to supply underground 
water pipes before the use of iron for them. Some 
people are glad to tell you that the English elm is 
untrustworthy and will let fall its branches without 
warning : the same people who do not worry over 150 
road deaths each week. How many people have the 
elms killed ? Look at them, and decide if they are not 
worth a slight risk, and a bit of extra work for the 
gardeners. 

By the Dell, and in the lower corner of the lawn, 
where in winter the children roll giant snowballs, is as 
good a specimen of the winged walnut (Pterocarya) 
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as could readily be found. That and the Huntingdon 
elm first mentioned are two trees that should not be 
missed. The Dell needs no introduction. At the back 
of it, next Rotten Row, are two ancient elms growing 
in the asphalt. The lower one has a circumference of 
eleven feet, though that is nothing out of the way. 
In 1925 the upper one was struck by lightning, the 
effects of which can be seen on the larger of its two 
The trees on either side of the bridge 
are surprisingly good when one remembers that they are 
at the end of a wind-lead made by the Serpentine. At 
the bandstand, after crossing the bridge, is a plantation 


main limbs. 


of wych elms. There is also a group of birches, which 
would look more distinctive if they had not been mingled 
with limes ; and birches, moreover, do well away from 
other trees. 
trees (Sorbus) next the path to the Serpentine. Towards 
Hyde Park Corner are some maples, one of which 


(next a sycamore) stands on the side of the shrubbery, 


There is a group of berry-bearing service 


next the bandstand. The planes surrounding the band- 
stand were planted as small saplings in November, Ig1ro. 


There are some fine elms away along the Bayswater 


at 





The Alder, a native British tree. This example is in a 
ruval setting, but the tree flourishes by the waterside im 
London parks, 
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Road going west from Marble Arch, as well as a number 
of Turkey oaks, which in central London thrive infinitely 
better than our native oaks, such as those by the powder 
magazine. The Turkey oak is high-headed, with dark 
leaves that look as if they had been carelessly cut out 
with scissors. Anyone in search of rare trees will find, 
in front of the Hudson memorial, some healthy specimens 
of Acacia monophylla. 

Park trees sometimes die young, and where asphalt 
has been laid round them we need feel little surprise. 
Whatever their situation, however, they die in June. 
[t seems to be a matter of the shortest and longest days. 
The sap which began to rise in December is at its peak 
in June. June, again, is the month in which the 
gardeners watch for the falling of branches from elm 
trees, though they prevent this by lopping whenever 
possible. The movement of the sap, with its tremendous 
pressure behind it, is of great importance. For example, 
a birch limb, lopped at the wrong time, will drip like 
a tap; and it will go on dripping, despite any application 
of tar. 

As early as August many of the lime trees in the Kow 
turn yellow, and observation will show that those 
which do so are on a ridge, or on the high ground which, 
inside Kensington Gardens, rises to eighty-five feet 
above sea level. It may be taken as a general rule for 
the central parks that the trees that are in hollows 
make the best growth. In other words, 
strange it may seem, the central parks suffer continually 
from drought, for the moist London clay is so far down 
that it does not count, and the surface soil is underlaid 


however 


with porous gravel. 

At the back of the Park Superintendent's house— 
surely the most charming situation in London—are 
a number of good trees, including beeches. This ancient 
English (not British) tree probably gave us our word 
‘“ book,’ as Old English for beech is boc, and early books 
were made of beech panels. It is not one of the trees 
“introduced by the Romans,” in spite of Julius Czsar’s 
statement that Britain grew every kind of timber found 
in Gaul except the beech and the silver fir. The answer 
is that he did not get far enough inland to tell. At any 
rate the county of Buckingham is named after its 
beech trees. 

In the shrubbery, looking towards Bayswater, is a 
group of ginkgo or maidenhair trees. Don’t say, 
“Fancy bringing me to look at these little miseries.” 
So far as is known you are looking at the oldest Jiving 
tree ; at any rate it has survived unchanged for some 
ten million years, and its swimming sperm cells are a 
relic of the time when all land plants lived half in water. 
By right we should know it only as a mesozoic fossil, 
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but, fortunately, the Buddhists regarded it as a sacred 
tree and planted it round their temples in China and 
Japan. As it is not certainly known to exist in a wild 
state, it is very likely to this sacred character that it 
owes its preservation. The really good specimen in 
London is at Waterlow Park, though small ones can be 
seen in Hyde Park, and. of all unlikely places, in St. 
Paul’s Churchyard. Sir Herbert Maxwell says that it 
does not do well if reared from a cutting, but that it 
should be raised from seed, or, at least, propagated from 
layers. If we are to choose a primeval tree for planting, 
the dainty maidenhair tree will surely look more in 
place in England than the odd-looking araucaria or 
monkey-puzzle. 


Kensington Gardens 


From the ginkgos we had better go direct to the 
fountains at the head of the Serpentine, unless we 
enter Kensington Gardens at the gate next the powder 
magazine by the bridge. The second way is a little 
longer but will give us the best general view of the timber 
to be had anywhere, if, on entering, we turn to the right 
and follow the broad metalled road just inside the 
boundary of the Gardens. Tew people besides children 
come here, probably because there are no seats or 
chairs. The road, now little employed, was used by the 
military during the War. 

Many visitors get no further than the fountains, and 
miss altogether the charming short waik next the 
Bayswater Road. On the right, going down this, is a 
good scarlet oak, which will justify its name in the 
autumn, and beyond it is a Corsican pine. Any conifer 
is now remarkable in the central parks. Pines and firs, 
we know, are not the same thing, but few of us can 
distinguish them. The simplest test is to look at their 
needles. In the pine these are bound together in pairs 
or in little bundles. In the fir they are distributed 
singly along the branch. Walking back from the pine 
we pass (now on our right) two manna ashes in the grass. 
These trees bear a profusion of white, sweet-scented 
blossoms at the end of May. Next them is a small- 
leaved pendulous maple (Acer mucrophylla). 

At the corner of the paths, as we come back to the 
fountains, is a nearly full-grown Lucombe oak, which in 
winter holds its dead leaves until they are pushed off 
by the new growth of spring. It is a hybrid between 
the ilex and Turkey oak. Next, if you wish to see how 
a tree can grow in the centre of London, look at a cotton 
poplar at the coiner of the pools (with some bamboos 
at its foot). It was planted six years ago last October. 
A full-grown specimen can be found a stone’s throw away, 
not far from the Lucombe oak. Good thorns and hollies 
are round about. Two big horse chestnuts stand by the 
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The Robinia, or Locust Tree, flourishes in London, 
though it ts sensitive to wind. 


water, with plenty of tall but stag-headed Spanish 
chestnuts near by. The horse chestnut was introduced 
in the reign of Queen Elizabeth, but the Spanish chestnut 
was probably brought by the Romans. It is doubtful 
whether any more of these last lovely trees will be 
planted here: they get too badly knocked about by 
boys in search of their fruit. There are even adult 
members of the public who, at week-ends especially, 
in different ways show poor appreciation of the throwing 
open of a Royal park. Genuine interest in trees is 
another matter, and any park gardener will help a 
visitor to examine leaves. The base of the stalk of a 
horse chestnut leaf holds a secret, for where it is snapped 
off can be seen a tiny horseshoe and nails. Close by 
the second horse chestnut, and away from the water 
can be found an alder, with some others further back. 
Anyone not accustomed to this water-loving tree 
can easily distinguish it from an elm by looking for its 
fruits like little pine cones, which can be found still 
attached in spring. The seeds float, so that they may 
be carried by astream. The alder is often found to have 
been planted near old-time powder mills, as it was 
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chosen to provide charcoal. By the water is a swamp 
cypress. 

A short way beyond the Peter Pan statue is a weeping 
oak, which is remarkable because, in strictness, there 
seems to be no such thing. Few people need reminding 
of the view of this part of the Gardens as seen from 
Rennie’s bridge over the Serpentine, which itself is 
worthy of its surroundings. We can now plunge in‘o 
the mass of great trees that make the glory of Kensingtcn 
Gardens. They grow here in something like natural 
conditions, and are best seen by leaving ihe paths and 
going exploring, first noticing that near the quaint little 
Temple Lodge are a yew tree and some respectable 
Lombardy poplars. Is it known that an underground 
tunnel runs all the way from this lodge to its big 
contemporary, the Palace ? 


A Magnificent Elm 


[It is not easy to direct an explorer to individual 
trees, but no one should miss an elm at the bandstand 
by the Round Pond. No one could miss it if he looked 
for it, for it is 120 feet high. A park employee once 
‘put the tape on it’ by climbing it to the top with a 
line to get its height. It is just the sort of tree that a 
forest officer would admire; absolutely sound, with a 
straight trunk and small branches. It is a common 
elm, though its leaf resembles the wych variety, and a 
caution must be given that the main kinds of elms 
which we have discussed often show variations from 
type. (Lines of mixed elms can be examined close to 
Kensington Palace on its south side, beyond the Broad 
Walk). From the opposite side of the pond is a good 
view of a grand mass of elms, and here also, at the back 
of an open space to the north, just before coming to 
what is known as the New Walk, is the largest service 
tree (Sorbus pyriformis) in the four parks, quite fifty 
feet high. 

There is one part of the parks that has kept its labels, 
and to some visitors it may have the greatest attraction, 


Next it is a rare oak, Quercus merbeckit. 


for it is a vista of colour backed by uncommon trees. 
It is the Flower Walk at the Albert Memorial. If we 
enter from the main gateway near the refreshment 
rooms, in a line with the Ladies’ Mile in Rotten Row, a 
large copper beech can be seen ahead ; but it is best to 
take a narrow pathway to the left in order not to miss a 
liquidambar, a resin-bearing tree from the United 
States. Its maple-shaped leaves are strongly aromatic 
when crushed. Opposite it is a group of good bird 
cherries, which bear pendent flowers. Hanging prettily 
over the corner of the shrubbery, as we approach the 
liquidambar, is an American wild cherry (Prunus 
serotina). 

On coming out at the Memorial we shal] notice a 
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cedar of Lebanon, with next it a weeping beech having 
a spread of sixteen yards. Thence, passing straight down 
the Flower Walk towards Kensington, these are some 
of the trees that we shall find. On the left, in order, are 
a cypress oak, and then a tulip tree, with leaves that 
look as if they had been bitten short. Called a tulip 
poplar in the United States, where it makes a very large 
and valuable timber tree, it is—save a similar tree in 
China—the only species known of the genus Lirtodendron. 
Descended from an extremely remote ancestry, the form 
of its leaf is unique among forest trees. Almost under the 
tulip tree is a little ginkgo, which is useful for letting 
anyone identify it for certain, if he has not already done 
so. Next we pass a cork oak, an alder, and a very 
pretty date-plum or persimmon, which Webster says is 
the best specimen in London. We may go on as far as a 
beech, and then, turning and retracing our steps at the 
weeping ash nearly opposite, we pass a large Lucombe, 
a scarlet, and an evergreen oak, holm oak or ilex. Then 
follow a Kentucky coffee, a Gleditschia caspica, and a 
Cotoneaster frigida, which last has been used to make 
golf clubs. The ilex, by the way, is sometimes called 
the holly-leaved oak, and “ holm” is a corruption of 
“hollen,” that is, holly-ike. Though this specimen 
has smooth edges to nearly all its leaves, a little tree is 
very likely to show prickles. What is generally called 
an “‘oak”’ in the Old Testament is almost the same 
tree as this ilex. 


Welcome Refreshment 


So we end near the tea-house, which is perhaps just 
as well, for if a visitor has taken the whole of the walk 
that has been outlined he has not only made many pauses 
but covered a great deal more than the first-mentioned 
three miles. In any case he may have made his own 
detours, because, even if he has confined his attention 
to trees, such a sketch as the present can give no more 
than an indication of all that is to be seen in the green 
heart of London. 








New Traffic Device 


A new traffic signal that requires motorists to reduce 
speed before negotiating a bad curve has been installed 
near Baltimore, U.S.A. The signal normally shows the 
red light. About 150 feet on either side of the bend, 
sound detectors convert the noise of an approaching car 
into electrical impulses to control the light. If a 
maximum speed of 15 m.p.h. is observed, by the time the 
driver reaches the curve the signal has changed to a 
flashing amber. Drivers who fail to slacken speed are 
stopped by the red signal, and must wait until the amber 
is flashed on. These drivers must wait for another car 
to pass over the detector before they can proceed. 
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OUTPOSTS OF THE 





In the May, 1937, issue of DIscOVERY appeared an 
article on St. Helena Island in the South Atlantic 
Ocean. Although not generally known, the Empire has 


another St. Helena Island in the South Pacific 
Ocean. Few islands have been the scene of as many 
thrilling happenings as this St. Helena, which, after 
sixty years as a notable penal settlement,*is being 
converted into a pleasure resort. 

Situated about five miles off the eastern coast of 
Queensland, the island has an area of approximately 
1,000 acres. Although the first survey of the island was 
made over 160 years ago by Captain Matthew Flinders, 
the famous navigator, who mentioned its luxuriant 
vegetation in his report, it remained uninhabited and 
unnamed until the early ‘sixties of last century. 

In 1864 the island, which had been annexed to the 
State of Queensland, was proclaimed a penal settlement, 
but for several years before that it had been used for 
corrective purposes, and it received its name from its 
first inhabitant—a murderous Australian aboriginal— 
who was banished there under special guards. This 
aboriginal was called Napoleon Bonaparte, because his 
prominent nose and stern cast of features resembled 
those of the great French soldier. As a result, some 
official with a knowledge of history and a sense of humour 
decided that an appropriate name for the island would 
be St. Helena, and by that name it has been known ever 
since. 

The first view of St. Helena from the sea is a pleasing 
one—a beautiful green, hilly island situated in trans- 
parently-blue water. The island, too, is endowed with 
an ideal climate, being fanned by a cooling breeze on the 
hottest day, while winter is almost unknown there. 
Present-day visitors are apt to think that the first sight 
of the island must have been sufficient to give the con- 
victs sent there a cheerful outlook on life. On the 
contrary, in the early days any cheerful demeanour of 
a convict quickly vanished after he had spent a day or 
two on the island, for the punitive measures exercised 
in the early period of the settlement were most severe. 
Flogging was a common occurrence, and on one occasion 


PACIFIC 


By Ewen K. Patterson 


Diverse indeed are the destinies of the little-known 

islands of the Pacific. Here Mr. Patterson 

describes two Queensland islands, one scarred by 
civilisation, the other as yet untouched. 


a convict received twenty-four lashes and six months’ 
additional sentence for throwing a plate of soup at a 
warder. Refractory convicts were also frequently 
sentenced to periods in the dreaded dark cell, an under- 
ground dungeon, which was always pitch dark. Often, 
too, prisoners were ordered to serve a period in irons. 
There was one highway robber of the early days who 
served three years in irons as a preliminary to a further 
seventeen years’ imprisonment. The irons were riveted 
to the prisoners’ limbs by the prison blacksmith, and 
were not removed until the specified time had expired. 
The prisoners were provided with special clothes which 
buttoned up the side so that they could be removed 
without disturbing the irons. These heavy irons may 
still be seen on the island. 

As a result of this brutal régime the temptation to 
make a bid for the mainland of Queensland and freedom 
was always strong among the St. Helena prisoners, and 
many daring attempts at escape were made by desperate 
and resourceful convicts. As the waters surrounding the 
island teem with sharks, the authorities considered that 
this menace would deter any prisoner from attempting 
to escape ; but they were wrong. 

On the island the convicts were engaged in growing 
sugar-cane (one of the first sugar mills in the Southern 
Hemisphere was erected on the island in 1869), maize, 
lucerne, oats, barley, and vegetables, while a herd of 
first-class dairy cattle was maintained. It was found, 
however, that the growing sugar-cane afforded an ideal 
place of concealment for convicts seeking freedom, and 
the cultivation of cane had to be abandoned. It was 
never considered that the cattle herd would suggest a 
means of escape for convicts, but it did on one occasion, 
although the resourceful fugitive was caught. 

This convict was the butcher, and owing to his 
previous good conduct he worked without an armed 
warder in attendance. He was in charge of the cattle, 
and one night, using a piece of twine he had secreted in 
his boots, he led the bull of the herd off the island into the 
sea. When he got the animal swimming he jumped on its 
back, and by judicious splashing steered his mount for 
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the mainland. His progress was slow, for the bull 
showed a strong inclination to turn back every few 
yards, and the convict had travelled barely two miles 
when he heard the booming of the escape cannon. 

This cannon, an ancient 24-pounder from Gibraltar, 
and which still stands on the highest point of the island, 
was used for nearly sixty years as a “telephone.” It 
was brought into action whenever a prisoner escaped, 
and its booming served as a warning to police stations 
along the coast of Queensland to keep a strict look-out 
for the escaped convicts. 

When this convict heard the cannon he tried to urge 
his mount forward, but the bull was tiring, and the 
prison searchlight soon picked the fugitive up. A motor- 
launch appeared on the scene a few minutes later, and 
no sooner had the convict been lifted into the boat than 
the bull was dragged under the water by a shark. 

On another occasion two convicts attempted to 
escape by first of all hiding themselves in the ceiling of 
a prison shop. Here they remained for twelve days, 
living on stolen food. After searching for them for a 
week the authorities gave it up, believing that the men 
must have fallen victims to sharks when attempting to 
swim to the mainland. 

Foiled by Starvation 

After twelve days the convicts left the shop one night, 
planning to steal one of the prison boats and make a 
leisurely voyage across to the mainland. They found, 
however, that all the boats had been dragged ashore, and 
the task of moving a vessel down to the water proved too 
much for them in their weakened condition. They then 
tried to catch a prison horse and use the animal for 
hauling a boat, but they were unsuccessful. Then, on 
the verge of exhaustion, they went back to the prison 
and gave themselves up. 

Fate was against another convict who, after abandon- 
ing an attempt to leave the island in a bath tub lashed 
to a table, hid himself for two days and nights in a 
marshy area close to the prison. Although 
this area was searched through and 
through the convict was not seen, for he 
had buried himself in the slimy mud, 
leaving only his face, protected by a small 
bush, protruding. When the hue and cry 
had subsided he left the mud and stole two 
wooden forms and some planks from the 
warders’ quarters. He made a raft of 
these and paddled across to the mainland, 
where he was caught by the police as soon 
as he had landed. 

Dozens of other bold attempts were 
made to escape from the island, but only 
three convicts ever succeeded in getting 
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away. One was a man who cut off two of his fingers in a 
tinsmith’s guillotine at the prison, so that he would be 
sent to a hospital on the mainland, and would thus have 
a chance of escape. He was sent to the hospital and he 
did escape, but the following morning he was caught 
again. Two other convicts escaped in a wooden tub 
lashed to a plank, but they were recaptured shortly 
afterwards as a result of committing other crimes. 

At one time St. Helena held over 300 convicts, and 
although the island is no longer a prison, many of the 
convicts’ bodies lie beneath crudely-carved tombstones 
in the island’s ‘‘ mystery graveyard,” which contains 
hundreds of plain crosses of stone marked only by 
numbers. There are no names, for the authorities 
considered that the kindest thing was to bury the bodies 
without giving any indication of their real identities. 

Among the many interesting relics on the island is a 
striking stone fountain and bird bath in the old prison 
gardens, made over fifty years ago by a life-sentence 
man. It is made of a peculiar conglomerate called St. 
Helena “ sea-cement,’’ which is found only on the island 
beaches, and which is easily worked but sets like cement. 
Many of the prison buildings were made of this material, 
as well as the jetty, which has been standing for over 
sixty years. 

To-day the Brisbane City Council is busy converting 
St. Helena into a pleasure resort, and the island is 
destined to become one of the most popular holiday and 
residential islands off the Australian coast. In this 
respect it will resemble the French island of Nouville, one 
of the show places of New Caledonia, once notorious as 
Ile Nou, one of the most gruesome penal settlements in 
the world. The French authorities are now striving to 
make the place into a charming pleasure resort, and it 
has become a playground, visited by thousands of 
tourists every year. 

Very different is the history of another dependency of 
Queensland, an island lost in the watery wastes of the 
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A group of the old prison buildings, showing the bakehouse and the 


dining-room. 
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Gulf of Carpentaria. Here are people who 
build no homes, but sleep on the ground 
without any covering in all weathers, and 
who wear absolutely no clothes; people 
who have repulsed all attempts 
introduce them to civilised ways, living 
on one of the loneliest and least-known 
islands in the world. The name of the 
island is Bentinck, and to reach it you 
have to travel right down into the far 
south-eastern corner of that mighty gap 
in the far northern coast of Australia— 
the Gulf of Carpentaria. 

The island lies well oft any recognised 
shipping route; a low, densely-wooded, 
sandstone island, about sixty square miles 
in"area, it was discovered in November, The 
1802, by Captain Matthew Flinders, who 
named it after Lord William Bentinck, the 
then Governor of Madras. 

Altogether the island is an uninviting place ; 
sea it appears uninhabited, for its dense tropical jungle, 
which in parts extends even to the water’s edge, hides its 
strange secrets. Within those dark walls of vegetation 
primitive natives carry on a strange communal life. But 
no white person has yet studied these natives at close 
quarters, nor has been able even to stay for more than a 
few hours on the island. From time to time, however, 
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The ‘‘ mystery graveyard ” 
by the numbers of the convicts who lie heneath., 


missionaries and others have paid brief visits to this 
forgotten island and have come back with strange 
reports about the natives and their ways. 

To see these natives is like stepping into another 
world, for they are real Stone Age people, who are 
regarded as the lowest surviving form of humanity. 
They are not exactly warlike savages, for although they 
can be ferocious, they are normally shy, primitive 
creatures who run away and hide in the dense bush on the 


‘« bone-shaker,’’ 
from the wharf. The convicts were chained to the seats and the vehicle was 
hauled by other convicts. 





of St. Helena, with stone crosses marked only 
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a springless trolley used for transporting convicts 


In the background are the ruins of the old 
sugar-mull established in 1869. 


island at the approach of white visitors, Completely 
ignorant of even the simplest forms of civilised exis- 
tence, the Bentinck Island aboriginals are unique among 
natives in wearing absolutely no clothes. Year in and 
year out they go stark naked. Further proof of their 
primitive ways is that they build no homes of any kind to 
shelter them from the weather. They simply sleep on 
the ground in all seasons without any covering at all. 
In most of their “ camps,’’ however, they 
keep piles of dried grass which they use as 
mosquito ‘“‘nets’’ when the mosquitoes 
are bad. The islanders cannot tolerate 
mosquitoes, and to protect themselves 
during the daytime they keep their bodies 
thickly smeared with grease, while at 
night they sleep beneath the grass, which 
keeps the troublesome insects away with- 
out stifling the sleepers. 

They use no cooking or eating utensils 
except large sea-shells in which they carry 
smaller shells which are 
and sharpened 


PY Wot and store water ; 
used as drinking vessels ; 
stones which are used for opening oysters. 
They live solely on oysters, fish, sharks, 
turtles, and dugong, and bush berries. All food is 
simply thrown into a fire and left to roast for a time, 
after which it is seized in the hands and eaten after the 
manner of the carnivora. [ish are caught in primitive 
basket-like traps which are sunk in the sea, while the 
sharks, turtles, and dugong are speared. 

Canoes are unknown on the island, the natives’ only 
sea-going vessels being primitive and remarkable rafts of 
a type not seen elsewhere in the world. In shape these 
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rafts resemble an elongated “V.” Some of them 
measure up to twelve feet in length and are ten feet 
wide at the broad end, and they are constructed of light 
saplings or logs securely tied together with rope made out 
of bark-fibre and vines, while the spaces between the 
saplings are filled either with tightly-rammed grass or 
with a “cement ’’ made up of clay, grass, and small 
stones. The rafts are unwieldy vessels which cannot 
travel very fast, and they are propelled with long paddles 
resembling cricket-bats in shape. 

The Bentinck Islanders are 
expert spear-throwers. The only 
weapons they have ever been seen 
carrying are spears ranging from 
six feet to twelve feet in length, 
the heads being either the needle- 
pointed spines of stingray tails, 
sharp bones, fire-toughened 
wooden barbs, or pieces of razor- 
sharp flint. 

Whenever the natives are out 
on a fishing trip and a white man’s 
boat is sighted coming towards 
the island, they immediately hurry 
back to the island and remain 
hidden in the bush there until the 
vessel has disappeared. However, 
such disturbances are rare, for 
sentinck Island is so remote from 
any shipping route that the only 
vessels which do go near the island 
are an occasional pearling ship 
or béche-de-mer fishing boat. 

The Bentinck Islanders are 
undoubtedly the shyest natives 
the Pacific has ever known. They 
have always refused to meet 
white people, and they have 
always declined to touch tobacco, 
and white man’s foods, such as 
sugar and biscuits, which have been left on the island, and 
which are considered great delicacies by all other 
Pacific natives. Some 
of the uncivilised aborigines living along the northern 
costs of Australia and on adjacent islands know no other 
word of English, and for a stick of the fragrant weed 
will trade anything from fish to their spears or their 
But the Bentinck Islanders have not yet 
acquired the taste for tobacco, and they regard it and all 
other white-man products with suspicion. On several 
occasions, too, kind-hearted people have actually left 
blankets on the island during the cold winter months, 
thinking that the dusky nudists would appreciate 


Tobacco! “ Baccy! Baccy!’ 


Wives. 





A nomadic bush aboriginal spearing fish, 
in the manner of the Bentinck Islanders, on 
the mainland of Northern Australia. 
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them; but the natives would not touch them. 

The natives’ great shyness and fear of white people is 
believed to be due to some cruelty perpetrated by some 
unscrupulous whites in the very early days. At any 
rate, an official Government party from Queensland 
recently visited the island in an endeavour to make 
contact with the natives. Some civilised natives from a 
mission station in North Queensland were sent ahead to 
try to persuade the islanders to come out of the bush and 
receive gifts of beads, mirrors, tomahawks, etc., from the 
white visitors. But only four 
native men and their four wives 
could be thus persuaded. They, 
however, refused to come within 
twenty-five yards of the visitors, 
except one old man—a weird- 
looking naked veteran with long, 
unkempt hair, and beard flowing 
down his chest, who, jabbering 
like a monkey, went right up to 
the visitors and kissed each of 
them on the back of the left hand, 
on the left elbow, and on the back. 
This kissing was taken to indicate 
that he accepted the white people 
as friends. The veteran then 
inspected their clothes carefully, 
and after receiving the promised 
gifts he rejoined his companions. 
The natives then fled back into 
the bush to the rest of the tribe 
who had been watching the pro- 
ceedings from the shelter of the 
trees. But the friendliness dis- 
played by the veteran did not last. 
Shortly after the visit of the 
Government party a missionary 
decided to visit the island in an 
attempt to make further contact 
with the natives. He was not 
well received, however ; the natives became hostile and 
so threatened him with their spears that he was com- 
pelled to leave the island in a hurry. No white person 
has ever seen any of the native children, while it is 
extremely rare for the women to be seen. At the ap- 
proach of visitors all women and children are sent into 
the heart of the jungle, while the menfolk keep guard. 

An unusual incident, providing further proof of the 
primitiveness of the natives, is related by another 
missionary. On one occasion he saw a Bentinck Island 
woman with a badly gashed head from which blood was 
oozing. He was told that the wound had been self- 
inflicted. Her daughter had been drowned the previous 
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day, and in token of mourning she had 
gashed her head with a stone. This 
appears to be the usual procedure in cases 
of death amongst the Bentinck natives. 
It is not known how many islanders 
there are, but it is estimated that there 
must be at least 500 of them. They are 
so shy that it has never been possible to 
count them. The Government of Queens- 
land has proclaimed a closed native 
reserve, and anybody venturing there 
without permission is liable to a heavy 
fine or imprisonment. Whoever does land 
there, in any case, takes a risk with the 
natives for although they are shy, 
the Bentinck Islanders have shown on 
more than one occasion that they resent 
the intrusion of white people into their domain. On 
their forgotten island the primitive natives live as their 
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Civilised North Australian natives nelting fish. 


ancestors lived centuries before them, in one of the 
few remaining real Stone Age islands on the globe. 














Correspondence 
OSTWALD’S COLOUR TEACHING 
To the Editor of DiscovERy. 


Sir,—The article by Mrs. Sargant-Florence on Ostwald’s 
Colour Teaching, published in the last number of DISCOVERY, 
can hardly pass unchallenged. I, therefore, trust you will allow 
me, as Dr. Ostwald’s translator, to comment on some of her 
statements. May I say, at the outset I think it very improbable 
that Dr. Ostwald’s Colour System had any connection with the 
problems of camouflage. There is no mention of this in his 
autobiography (Lebenslinien). In saying that the translation of 
Dr. Ostwald’s Farbkunde was not permitted until after his 
death, Mrs. Sargant-Florence is, at any rate, clearly mistaken, 
for the first volume of Colour Science was published in 1931 
during his lifetime.} 

These, however, are minor matters, and I, therefore, pass to 
the discussion of certain criticisms which relate to the Ostwald 
theory, and, incidentally, to other theories of colour. Here, the 
first point to notice is that, speaking of Dr. Ostwald, Mrs. 
Sargant-Florence remarks, ‘‘ unfortunately, he assumes from the 
start that both black and white are colour or chromatic sensation,”’ 
and further, ‘‘ this point of view may possibly be the outcome of 
the hypothesis which regards black and white as chromatic 
sensations, although Ostwald classifies them as achromatic 
colours.”’ 

If, as Mrs. Sargant-Florence states, Ostwald classified black 
and white as achromatic colours, it was hardly likely he regarded 
them (as in fact he never did regard them) as chromatic 
sensations. But as she evidently misapprehends the meaning 
of the word “ colour,’’ as understood by psychologists, I will 
quote the definitions adopted by the Optical Society of America.* 

1. Colour is the general term for all sensations arising from 

the activity of the retina, and its attached nervous 
mechanisms. It may be exemplified by the enumeration 








t. Winsor and Newton, London. 
2. Report of the Colorimetry Committee, 1922. 


of characteristic instances, such as red, yellow, blue, 
black, white, etc. 

Species of Colour. Colours may be classed into chromatic 
and achromatic species, according as they do or do not 


to 


exhibit hue respectively. 

These definitions accord with those universally accepted by 
workers in that field of colour in the abstract to which colour 
harmony belongs. 

Mrs. Sargant-Florence, who apparently favours some system 
of connecting colour harmony with the harmonies of music, then 
goes on to say that “ the controversy which Newton’s proposition 
of harmonic sequence in the ratios of the several groups of hues 
aroused in the scientific world has not yet been settled.’’ Most 
of us are under the impression that this has long been consigned 
to the limbo of lost causes, and that Dr. Houstoun gave it the 
coup de grace. Dr. Houstoun, who made a special study of this 
subject, points out there is strong presumptive evidence that 
Newton eventually realised his mistake, and that “ nothing 
had come from the fancied analogy between the spectrum and 
the musical scale.’’ ‘‘ And,’’ adds Dr. Houstoun, “ rightly so, 
tor there is nothing in the analogy.” 4 

As the next item in her programme Mrs. Sargant-Florence 
tells us, “‘ It will save time to enumerate the chief points which 
the three theories (the Brewster, Young-Helmholtz, and Ostwald 
theories) have in common, the first point being, ‘‘ the recogni- 
tion of the visible spectrum as containing within itself the whole 
range of pure hues perceptible to the human eye.” To this 
Ostwald would naturally have replied that the point had nothing 
in common with his theory, and that she is confusing sensation 
with its physical stimulus. For, psychologically speaking, the 
hues of crimson and purple, although absent from the spectrum, 
are unquestionably as pure and intense as the spectral hues 
themselves. It is true that, from the physical standpoint, they 
are generated by mixtures of long and short waves, and not by 
so-called monochromatic radiation ; but our eyes are incapable 
of detecting this difference of origin. They cannot, like the 

(Continued on page 85) 





3. Light and Colour (Longmans, Green & Co.) 
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Long Live the Kea! 


By J. G. Myers, Sc.D., F.R.E.S., F.Z.S. 


Lhe sinister reputation of the Kea parrot as a sheep-killer 
1s an unconscionable time a-dying. Dr. Myers shows how 
slender 1s the ‘‘evidence’’ that ts keeping it alive. 


IN a story of one of those feuds between cattlemen and 
sheepmen which marked the settlement of the Wild 
West, O. Henry once expressed the opinion that no man 
could work long with sheep and retain his self-respect. 
[ have been tempted to draw a similar conclusion from 
the credulity with which, in widely separated lands, 
reports are promulgated of birds killing sheep. Not 
content with waging war upon birds of the purely 
raptorial families, from eagles downward, the shepherd 
indicts also a variety of gulls, rooks and crows. 


It is in New Zealand, however, that this tendency 
reaches its highest development and becomes, in respect 
of at least one species of bird, the Kea, Nestor notabilis 
of naturalists, an article of national faith. In the sheep 
country of the South Island it is often a severe strain 
on the laws of hospitality to protect from the conse- 
quences of his temerity an ornithologist who questions 
the sheep-killing propensities of the kea. Nor is the 
belief by any means confined to the Dominion which 
remains the sole home of this interesting parrot. It has 
found its way into most of the popular natural histories 
and into the soundest publications on biology. 


What then are the facts? The kea is a large greenish 
parrot about as big as a wood-pigeon. It confines itself 
to the mountain slopes above the forest, scantily clothed 
with tussock-grasses. Such a habitat for a parrot, 
together with the long and cruel-looking beak, the 
weird cry of “kea, kea”’ and the powerful eagle-like 
fight over the highest ridges, has seized upon the popular 
imagination and rendered credible almost any story of 


In addition it was easily proved that keas 


its deeds. 
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eat carrion, including that of sheep killed by natural 
causes such as precipices and snow. But the actual 
doings of the bird were wrapped in mystery. It haunts 
desolate mountain ranges, frequented by a few travellers 
and occasional musterers. In 1867 the latter began to 
notice sheep with queer wounds in the loins. These 
wounds, which were especially frequent in dead sheep, 
were found only in kea country. Such was the evidence 
for the theory that keas attacked living sheep. [To 
quote from an article in the New Zealand Journal of 
Agriculture (1924), “‘ Incredible as it may seem, there 
was, however, up till 1907 not a single recorded case of a 
witness who had actually seen a kea attacking a live 
sheep.’ Then the naturalist, Marriner, made a special 
investigation, and published a book (1908) in which the 
sole first-hand evidence on the question at issue con- 
sisted in the examination of three dead sheep, which he 
was told had been killed by keas. He further estimated 
that the average loss due to keas was not more than five 
per cent. Owing to the exceedingly precipitous nature 
of kea country a certain rather heavy loss due to snow 
and cliffs is inevitable. Sheep dying by these agencies 
are usually pecked by the keas, and bear the wounds 
associated with them. In these circumstances the 
deaths attributed to the birds, but really to be ascribed 
to these other causes, are almost certainly many. At its 
best the evidence that these parrots attack live sheep 
rests on the testimony of musterers who obtain con- 
siderable pocket-money from the subsidy for destroying 
them, and on a very obscure photograph mentioned in 
the above Journal and showing a live sheep with a wound 
in the loins ; at its worst it depends on pure assumption. 
On the other hand we have the witness of some sheep- 
farmers that their flocks are not molested by the keas. 
The position has been well summed up by that well- 
known naturalist, Professor J. Arthur Thomson (Glasgow 
Herald, Aug. 22, 1925). ‘ We know, of course, that our 
uncle in New Zealand had an experienced shepherd 
whose brother saw the kea 

killing a sheep ;_ perhaps 


this was one of the few 


cases that may have 
occurred ; but it was 
the same man who saw 


the mother snake saving 
her brood from destruc- 
tion by swallowing them! 
Long live the kea!”’ 


A group of kea parrots m 
typical grassy country. 


(Reproduced by courtesy of the High 
Commissioner, New Zealand). 
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Achilles Catches the Tortoise 


By W. B. Grove 


Some picturesque analogies with the help of a few simple diagrams that the reader can sketch for himself, are attractive 
features in Mr. Grove's exposition of the four-dimensional universe. 


THE starry heavens—the dark-blue vault, “ thick 
inlaid with patines of bright gold ’’—have been a theme 
for poets and philosophers since man came on the scene. 

Go out of doors and sit in the garden ona calm, clear 
moonless night in February to look at the southern sky 
where Orion reigns supreme. No more wondrous sight 
can well be imagined for mortal eyes. Yet, strange to 
say, there is one important aspect of the sight which has 
attracted little attention until recent times, and, in fact, 
could not have done so while no clear ideas existed about 
the distance of the celestial objects from the human eye. 

Let us consider a particular case: search for a tele- 
scopic field in which only two bright stars appear, and 
let us suppose that one of those objects is twice as far 
away as the other—say 1,000 million miles and 2,000 
million miles respectively. 

The Patchwork Universe 


If we had only the ordinary telescopic aids, 7.e., no 
means of spectroscopic analysis of the light, we might 
see two equally bright points, apparently indistinguish- 
able from each other ; while, as a matter of fact, at the 
time when we are looking at these, one of the objects 
may have exploded and vanished in dust many thousands 
of years ago while the other is still untouched. The time 
taken by the light to travel to this earth must be taken 
into account or, to put it ina sentence: we never see the 
universe as 1t veally is, but only as a patchwork made up 
of pieces belonging to different ages put together like the 
fragments of a jig-saw puzzle. 

Let us now study a contrasting scene: a picture on the 
“ silver screen,’ showing a crowd of people dancing in a 
public ball-room. Here we see couples whirling round, 
cannoning into one another, interweaving in complicated 
patterns, as one photograph after another merges into 
the apparently continuous whole. The point to be noted 
is that each of these pictures presents the crowd as it was 
at one instant—let us call it briefly an “instantograph.”’ 

Comparing this with the universe as we see it in the 
heavens, it is plain that a similar series of photographs of 
the latter could be obtained only by a long and 
complicated process. 

Imagine a celestial photographer who began, zons ago, 
to take photographs of the sky at short intervals. To 
fix our ideas let us consider a small and compact group 
of stars, the Pleiades. Let each of the photographs bear 


a date, and let us calculate the distance from us of each 
object in the group. Then it is clear that, if we could do 
this, we could name the exact moment at which each of 
these objects emitted the light-rays by which it was 
photographed. 

Cut all the photographs into curvilinear pieces, as in a 
jig-saw puzzle, one object on each piece, and all the 
pieces of the same size and shape. Then from the whole 
complex of picture-pieces we could pick out the set which 
referred to the same instant of past time, and by putting 
these together in their respective places we could make up 
a composite picture representing the group of the Pleiades 
as it really was arranged at the exact moment chosen, an 
instantograph, and not as it was seen or could have been 
seen by any human being. 

Suppose that a huge series of such instantographs 
could be made, at short intervals apart, and that all 
these were arranged to show in a machine like a muto- 
scope or a “ zoetrope ”’ in rapid succession in due order. 
The observer would then be in the same position as one 
watching the ball-room party on the cinema-screen. He 
would see the Pleiades as a solid scenic model, but one 
changing moment by moment as the stars went through 
their evolutions, 7.e., he would see the group as it might 
appear to an all-seeing, omnipresent, supernatural being. 

In other words, he would see this little cosmos (or on a 
larger scale might see the universe) as a four-dimensional 
body, having length, breadth, and thickness (like an 
ordinary solid in this world) but varying continuously in 
those dimensions as time went on. 

Perhaps one might be allowed to put it that he would 
make a minute approach to the mental state of a divine 
personality, who was omniscient, omnipotent, all- 
pervading, and all-seeing—at least in the particular 
respect of viewing this universe, externally, as it really 
is, an entity having four dimensions, three of space and 
one of time. 





Zeno’s Paradox 


Permit me to retell Zeno’s famous paradox in modern 
language. One morning Achilles was strolling aimlessly 
along a suburban road: the road stretched away to 
infinity, perfectly straight, exactly level. Suddenly he 
perceived in front of him, at a distance of one hundred 
yards, a fine tortoise ambling gently along. Now, 
Achilles could run ten times as fast as a tortoise: and he 
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said to himself—“ That’s a fine fellow: I must have the 
little beggar.’’ So he sprinted after him. But when he 
reached the spot, lo! no tortoise was there. Looking 
forward, Achilles saw the animal ten yards away in front 
of him, so he continued to run without a pause. Again 
he was disappointed, but he could see the tortoise was 
now only one yard in front. Another rush brought him 
within a little more than three-and-a-half inches, but 
still no capture. 


In fact Achilles did not achieve his object, and Zeno 
argued, with perfect truth, that under the conditions 
stated he never could do so. The tortoise would always 
be a shoiter and shorter, but still measurable, distance in 
front. This argument is irrefragable, though, for two 
thousand four hundred years, logicians have vainly 
disputed about it in a wilderness of verbiage, awaiting 
Einstein’s coming. 

Yet we know that Achilles could catch his tortoise : 
everyday experience proves it. Where is the error ? It 
lies in the fact that the problem is incorrectly posed, as 
will be shown below. 


> 


Deficiencies of Notation 


But, before doing so, let us consider a parallel instance. 


Arithmeticians tell us that -9 is equal to unity. This 
is untrue in logic, though it may pass as true in the stress 
of daily life. .g=1-—1/1oth; .9g9 = 1 — 1/r1ooth; 
and so on. There is always the possibility of adding 
another nine to the long row of nines, but, however 
small the deficit from unity may become, it still remains. 
One-tenth of a real and definite quantity is as real and 
definite as the first quantity ; therefore .g is not equal 
and never can be equal to unity. The reason why we are 
obliged to admit the untruth into our practice lies at the 
fault of our decimal notation. 


A convincing proof of the deficiency in our notation 
may be given in the following way. 

Imprimis, geometrical diagrams need not be drawn on 
paper ; the old philosophers’ way of sketching them 
upon sand with a pointed stick is as good for the purpose 
as our finest drawing materials. The true geometrical 
drawing upon which we reason is always drawn by the 
mind, in the mind, and on the mind, and is perfectly and 
absolutely exact. 

Ask a dozen persons to make this simple diagram : 
‘“ Draw two straight lines AB and AC at 1ight angles to 
one another, each one unit (say one inch) in length.” All 
the drawings will be different from one another; not 
one of the lines will be exactly one inch long, and none of 
the angles will be an exact right angle; the mental 
diagram with which we have to deal, however, will be 
perfect. 
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Join BC; then the geometrician tells us that BC is 
\/2 inches in length : that is true, but when he goes on to 
say that 1/2 = I-4I14 ..., an interminable decimal 
which can never be exactly evaluated, he is trenching on 
an untruth, as our mental diagram shows. 


Think for a moment : in it AB is drawn from a definite 
point A to a definite point B, and is exact in length ; the 
same is true of AC. But BC is drawn from a definite 
point B to a definite point C and therefore must be as 
exact in length as they are. BC is correctly represented 
by \/2, but is not correctly represented by 1-414... . 
If we cannot express the exact length in a form suita5le 
for measuring purposes, that is the fault of our inade- 
quate notation. 


Perhaps the reason for the confusion of thought record- 
ed above is to be found in the ambiguous use of the word 
limit by some mathematicians. When we say that I.0 
is the limit of .g, we mean that its value approaches 
nearer and nearer to unity as the long line of nines 
extends, but even if the line is continued to “ the last 
syllable of recorded time ”’ the sum is still short of unity, 
and can never actually reach it. 


Again, on a circular arc take any point P and draw the 
chord PO and the tangent PT. Then, as QO moves along 
the arc towards P, the direction of PO moves nearer and 
nearer to that of PT. Finally, at the instant when Q is 
sliding over and becoming identical with P, PO slides over 
and becomes identical with PT. We may say that PT is 
the limiting position of PO, but the difference is that in 
this case the limit is actually reached; it would be 
better if the difference were marked by a change in the 
mode of expression. 


The Time Dimension 


There are four dimensions to space-time, but they are 
not four homologous entities. Three of them are 
measures of space—length, breadth, and_ thickness 
(along OX, OY, OZ) ; the other is a measure of time, of 
a quite different character from the other three, and to be 
measured in a different way. 


The nonsense which has been printed in many scores 
of ephemeral books during the last half-century, about 
this fourth dimension as being at right angles to the 
other three (an absolute impossibility in the universe to 
which we are born, however thinkable it may be as a 
mere mathematical conception) has had its day and 
ceased to be. The time-axis (OW) cuts through all three 
planes of space at any angle, as the case may be. 

It is not possible to draw two lines supposed not to be 
in one plane, at a right or any other angle, on the same 
piece of paper, except by a conventional device. It is 
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true that, by such means, in solid geometry diagrams, 
we affect to represent the third axis, OZ, obliquely on the 
paper, at tight angles to the plane XOY; but our 
imagination pictures this line as projecting from the 
paper into space on both sides. This trick is of no effect 
when we want to represent the fourth axis also. 

But it happens that, in considering Zeno’s problem, 
we do not need to take into account more than two of the 
four axes. For the Achilles-tortoise race may be regarded 
as confined in space strictly to one straight line, and 
does not require to make any reference to the two other 
axes of space. 

Let us draw a diagram in which OX represents the 
suburban road, stretching away to infinitv. On OX 
mark off OA, roo units long, and AT, tenunitslong. Then 
Q may represent the position of Achilles, and A the 
position of the tortoise at the beginning of the race, 
while A may represent the position of Achilles and T the 
corresponding position of the tortoise at any future 
moment. 

Let the plane on which OX is drawn rotate round OX 
until it is brought into such a position that it contains the 
time-axis. Draw OW to represent this time-axis, at any 
angle with OX. Then we have in the field WOX all the 
materials required for plotting and tracing the world- 
lines of the two contestants, 2.e., the routes of Achilles 
and the tortoise in space-time. 

Draw AA? and TT}, parallel to OW, and both of the 
same length; these latter lines represent the time 
occupied in the period considered, which is the same for 
both the actors in the scene. 

Join OA! and AT?!; then by the parallelogram con- 
vention these diagonals represent the actual motions of 
Achilles and the tortoise in space-time during the 
interval. That is, Achilles does not move from O to A 
and then from A to A}, but along OA! ; and similarly the 
tortoise does not move from A to T and from T to T?, but 
direct from A to T?. 

But since, by the conditions of the problem, OA! is 
inclined at a smaller angle to OX than is AT?, it follows 
inevitably that these lines OA! and AT! must meet if 
produced, and intersect somewhere in the field XOW, 
say at QO. Then Q represents the time when, and the 
point at which, Achilles overtakes the tortoise in space- 
time. 

It is a fundamental postulate of the Space-Time of 
Relativity that the same route in space can never be 
twice traversed, 1.e., by two bodies one succeeding the 
other. Ina similar sense, one cannot bathe twice in the 
same river. 

Thus Achilles captures his prey, as we know he did. 
Zeno posed the problem ; more than two thousand years 
later Einstein solved it. 
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Haweswater Dam 


THE Haweswater Dam, being built by Manchester 
Corporation, is to be constructed entirely of concrete, and 
will, when complete, consist of 44 independent buttresses, 
each 35 ft. wide at the upstream and downstream faces, 


with connecting webs 6 ft. wide. An expansion joint is 








The Haweswater Dam under construciion. 


provided between each pair of buttresses, near the 
upstream face. The dam will have a maximum height of 
120 ft., a maximum width of 112 ft., and will be 1,550 ft. 
in length. 

The foundations of the dam are on rock, which has 
been found without a break across the whole of the site 
from end to end. The rock is of the igneous formation 
known as andesite, and its depth below the natural 
surface of the ground varies from zero to 35 ft. 

The present water level of Haweswater, which is 695 ft. 
above sea level, will be raised 95 ft., and the entire 
village of Mardale Green will be submerged, and a 
new village built. The length of the lake, which is 
2} miles, will be increased to four miles and the storage 
capacity will be between 18,000 and 19,000 million 
gallons. 

The area now draining naturally into Haweswater is 
8,000 acres, and the whole watershed to be ultimately 
appropriated, including the drainage area of the neigh- 
bouring vallev of Swindale, has an area of 24,000 acres 








8oO 


The Motzagotel 
By H. Schwab 


In the mountain regions of Germany meteorological 
observation of the Foehn Wind, a destructive southerly 
gale has been going on for some fifty vears. 


The first investigations, in the Thuringian Forest and 
the Harz Mountains, date from 1885, but the first really 
comprehensive observations were made in 1886-1905 in 
several mountain sites in the Silesian Riesengebirge 
mountains and were not published until 1908. The 
author of this exposition, Karl Joester, stated I1*2 as 
the yearly average of days showing the typical appear- 
ance of ‘‘ Foehn,”’ the occurrence being greatest during 
the winter months. Comparing this with the conditions 
prevailing in Northern Switzerland and Upper Tyrol he 
observed that the Foehn wind in the former occurs on 
40°0 days and in the latter on 42°7 days, this being the 
yearly average. Apart from this Joester was already 
aware of the fact that a considerable diversity of 
intensity differentiates the “classic ’’ Foehn of those 
countries from that of the Riesengebirge, a diversity 
caused by the difference of elevation, making itself 
noticeable in sudden changes of temperature amounting 
to 12° C. within one hour. 


The development of meteorological observation in the 
Riesengebirge led to the extension of the basic factors for 
was to 


the study of the Foehn. The term “ Foehn’ 


+ 





The Motzagotel seen by moonlight, a photograph from an 
ola coloured drawing. The characteristic shabe of the 
Fochn-warning cloud 1s clearlv shown. 


assume a wider connotation and the appearance of a 
‘state of Foehn”’ (Foehnlage) was to be included in it. 
Taking this into account, a vearly average of 100°7 days 
for the Riesengebirge will be obtained. 

Of the various cloud-formations typical of Foehn 
conditions, usually appearing in echelon along the 
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mountain chain, the best known is called by the Silesians 
Motzagotel, in memory of a weather-prophet who used 
this cloud as a basis for his almost always correct 
predictions of bad weather. 


In fact, this cloud formation (here illustrated) is an 
almost unerring weather sign. In 37 out of 39 observed 
cases (from February 1g12 to December 1918) the 
Motzagotel marked the end of fine weather, and within 
24 hours heavy precipitation took place. 

In the morning, facing the sun, the tree-like 
Motzagotel rises into the deeply blue sky. The south 
edge of the cloud is sharply defined, while the opposite 
side is loosely frayed out. The borders of the cloud are 
lit up, the centre is dark, and che effect is one of sur- 
prising beauty combined with an ominous impression of 
menacing calamity. 





The Crux of the Accident Problem 


The problem of reducing the toll of road accidents— 





‘ 


to which the term is generally applied— 
continues to be under active discussion. One of the most 
useful suggestions, according to last month’s N.J./.P. 


appalling 


News, comes from Mr. John F. Heaton, who urges the 
formation in each traffic area of a traffic court to investi- 
gate every accident. 

Mr. Heaton will probably agree that such traffic courts 
would be incomplete without at least one member with 
special psychological training. As chairman of a large 
road passenger transport undertaking and founder of a 
motor insurance company, Mr. Heaton has reached the 
conclusion that “the real crux of the matter is the 
human element, and until this has been more vigorously 
tackled we cannot hope for anv material improvement in 
the situation.”’ 

Statistics relating to a large number of both private 
and commercial vehicles show that less than 20 per cent. 
of the drivers we.e involved in accidents. Therefore he 
concludes that “‘ an attempt should be made to eliminate 
the minority of bad drivers, who are a constant source of 
danger on the roads.”’ 

Some work has already been done in the selection of 
drivers by tests similar in principle to those used by the 
National Institute of Industrial Psychology in industrial 
staff selection. A notable example is that of the Paris 
omnibus and tramway undertaking, where the accidents 
fell rapidly after the adoption of special tests. There 1s 
ample scope for the investigation of the same funda- 
mental method in connection with motor traffic in 
general. The solution of the road accident problem, like 
that of the industrial accident problem, lies in the 
intensive study of the human factor. 
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AN OPEN-AIR 


THEATRE 
MUSEUM 


By Captain Charles Robert 


An exhibition of alfresco stagecraft from the 
days of classical Greek drama down to the most 
yecent open-air plays in Western Europe. 


; Pee Tee, Pe ee 


Pg: Spon 


J 


DuRING the summer last year a unique exhibition was 
opened at Frankfurt, called the “‘ Alfresco Theatre,”’ 
which has proved so successful that it is hoped it will 
become permanent. It is unique, first on account of the 
building chosen for the purpose—the now long disused 
Gothic church and cloisters of an ancient Carmelite 
monastery—and secondly as being the first of its kind 
ever attempted. At first sight, the very idea of placing 
a theatre exhibition in a church appears most inappro- 
priate, but, on visiting this exhibition and learning its 
objects, we not only feel that the choice is fortunate but 
that the exhibits, being mostly of a religious nature, 
actually blend with the surroundings. For the object 
of this exhibition is, not to collect a number of theatrical 
properties and stage relics of former days, but to 
demonstrate the history and development of the open- 
air dramatic art among the nations from the earliest 
times to the present. And as open-air performances 
were almost invariably carried out by the peasantry and 
local inhabitants, where the play was the thing and 
not the settings—reality and not artificiality—the 
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On theleft: View of the open-air theatre at Salz- 


burg-Hellbrunn, dating from 1017. The pros- 
centum is hewn out of the vocky cliff. Above: 
another baroque type, a French “‘ Grotto ’’ theatre 


(1655) ; the scene within the grotto was changed 
for each act. 


student has here an opportunity of following the 
cultural development of the peoples. In fact, 
the term “ theatre ’’ as we understand it to-day 
is almost misleading when applied to this form 
of representation which has little or nothing in 
common with the theatrical performances in 
enclosed buildings. 

The exhibits begin with the classical represen- 
tations of ancient Greece and lead us through the 
centuries and nations. The gradual development of 
religious plays from the mythological, and their spread 
over all Europe in the form of Passion Plays in all their 
different forms, is a leading feature of the exhibition. 
Almost all the countries of Europe are strongly repre- 
sented in this section. Here we see that even the old, 
simple performances given annually in the villages and 
small towns were mostly based on some religious event 
or tale connected with the locality, and were played with 
reverential and austere sincerity by the villagers. We 
are shown that, in many instances, these plays con- 
sisted largely of imposing religious processions or church 
festivals, hardly to be distinguished from those of the 
Roman Church itself. For the large models and acces- 
sories of this department the old church forms an 
excellent and impressive background. 

Side by side with these performances, which were 
inspired by the deep-rooted religious feeling of the 
people, there gradually sprang up amongst the rulers the 
idea of utilising the open-air theatre as a means of 
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Views of old open-air performances: left, an aquatic display at Rouen (1550) ; right, a pageant plav in Paris (1612). 


impressing their subjects by a show of power and 
magnificence. Of this epoch we find a splendid collection 
of models of all kinds and from all countries, embracing 
the great amphitheatres of Italy and Southern France ; 
representations of the triumphal entries of kings and 
victorious generals ; great court festivities on land and 
water ; imitation battles by sea and land where the 
ruler performs prodigies of valour. It is a highly instruc- 
tive section which leads through the history of countries 
down to the middle of the 17th century, when the 
exhibits reveal the birth of an entirely new type of open- 
air theatre-—-the Garden Theatre. 

This form of theatre owed its birth to the desire and 
necessity of obtaining more room for the representations 
In this 


section we see the model of the first such theatre con- 


than a confined, closed building could afford. 


structed by the celebrated garden architect, Le Notre, 
The large model 
shows a semicircular stage with wings of high, clipped 


in the Tuileries Gardens at Paris. 


hedges extending towards the rear for a considerable 
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The Carmelite cloister during the exhthition. 








distance. It was never used and was destroyed in 1721. 
In imitation of this theatre a large number of others 
were laid out, such as those at Herrenhausen near 
Hanover, at Salzburg, at Nymphenburg (Munich), and 
at Copenhagen, models of which occupy the rest of the 
The cloisters are devoted to 
modern open-air theatres. Numerically, Switzerland 
stands first as befits the country where these perform- 
ances were the only form of theatrical representation 
known for centuries and in which the national hero, 
William Tell, is generally the outstanding figure. 
I'rance shows a great number of theatres, many in 
historical settings such as the ruined amphitheatres of 
Nimes and Arles, where the celebrated company of the 
Comédie Francaise often appears. The theatre at 
Carcassonne, of which a fine model is on view, is noted 
for its Shakespearean plays; while that of Avignon 
shows a religious spectacle in great detail. In this 
department is also a fine collection of pictures, figures, 
costumes, and manuscripts of plays dealing with every 
aspect of the subject. England shows a model 
of the Shakespeare house and theatre as well as 
some Dickens plays being performed in front of 
his house in London. 

The very complete and instructive exhibition 
is due to the efforts of its indefatigable 
originator, Edmund Stadler, a noted authority 
on this subject, and to the splendid response 
from all sides and from all countries to his 
appeals for exhibits and material over a period 
of two years. It is to be hoped that it will be 
found possible to turn this exhibition into a per- 
manent museum, of which the present collection 
would form an excellent basis, and that the City 
of Frankfurt will find it possible to provide a 
suitable building for its accommodation. 


space in this section. 





Discover 


The pi 


centur 


BRITAIN 
era of | 
saw the 
Nasmyt! 
discover 
prince 0 
his annc 
magneti 

Whea 
electric 
in the si 
Darwin 
Society 
machine 
Cottcn, 
Huddar 
Govern! 
denser, 
condens 
“ tappe 
medes b 
invent 
Warm 
and vel 
Airy, A 
magnet: 
Glaishe 
same yé 
in iron 


Patri 
of the 
every ¢ 
partly 
197, bu 
winter, 
reputat 
editions 
Winter. 

The | 
Preside 
Johann 
natural 
collecte 





1721. 
thers 


near 
and 
f the 
d to 
rland 
orm- 
ation 
hero, 
Ture, 
Vy in 
Ss of 
f the 
e at 
oted 
7non 
this 
ures, 
very 
odel 
ll as 
it of 


ition 
able 
rity 
onse 

his 
riod 
| be 
per- 
tion 
City 
le a 








Discovery—March, 1938 


Scientific Centenaries of 1938 


By Harry T. Butcher. 


The progress of science cannot be better marked than by a review of the landmarks of the past. The *‘ 38s”’ of past 
centuries were years of great moment in the scientific world and it 1s interesting to compare current achievements 
with those of other days. 


BRITAIN and the world were entering a century ago on an 
era of epoch-making discoveries, and the year 1835 
saw the conquest of the Atlantic by steam, James 
Nasmyth’s invention of the steam-hammer, and the 
discovery of electrostatic induction by Michael Faraday, 
prince of experimenters, followed in the same year by 
his announcement of the relation between electric and 
magnetic forces. 

Wheatstone and Cooke constructed, in 1838, the first 
electric telegraph along the Blackwall Railway; and 
in the same year Wheatstone invented the stereoscope. 
Darwin became that year secretary of the Geological 
Society ; Sir Henry Bessemer invented a type-composing 
machine, setting five thousand type per hour ; William 
Cottcn, Governor of the Bank of England, sold Joseph 
Huddart’s cordage manufacturing machinery to the 
Samuel Hall patented his surface con- 
tubular 


Government ; 
which introduced the principle of 

condensers; Bennet Woodcroft 

“tappets’”’ for looms; the Admiralty had the Archi- 

medes built in order to test thoroughly F. P. Smith's 

Neil Arnot published 


denser, 
produced improved 


invention of a screw propeller ; 
Warming and Ventilation, in which his patented stove 
and ventilator were fully described ; and Sir George 
Airy, Astronomer-Royal, established at Greenwich a 
magnetic and meteorological department (with James 
Glaisher, the famous aeronaut, in charge) and in the 
same year experimented on the correction of compasses 
in iron ships. 


A Lucky Prophet 


Patrick Murphy became prominent in 1838 as compiler 
of the Weather Almanack, which gave the weather for 
every day of the year in advance. Although he was 
partly right on 168 days he was definitely wrong on 
197, but he gave January 2oth as the coldest day of the 
winter, which, by chance, it turned out to be. His 
reputation was made, and the almanack ran to forty-five 
editions, the winter being known as “ Murphy's 
Winter.”’ 

The great William Whewell delivered an address as 
President of the Geological Society a century ago; 
Johann von Tschudi began an investigation into the 
natural history of South America; Andrew Sinclair 
collected plants in Mexico and Central America ; James 


Tennant was appointed, on Faraday’s recommendation, 
teacher of geological mineralogy at King’s College ; 
Alexander Gibson became superintendent of the botanical 
garden at Dapuri; Horatio Hale became ethnologist 
in the United States expedition under Wilkes in the 
Antarctic and Pacific, with James Dwight Dana as 
scientific observer. In the same year Mrs. Acton gave 
{1,000 to be invested for paying every seven years a 
hundred guineas for the best essay on the beneficence 
of the Almighty as illustrated by discoveries in science. 

Among the greatest of the celebrities who died in 
1838 was Fredéric Cuvier, the French naturalist, who 
showed that domesticity in animals depends on their 
sociability, and was a great advocate of the introduction 
of the study of popular natural history into schools. 
He was, however, a lesser man than his great brother, 
and his last words were: ‘‘ Let my son place upon my 
tomb this inscription: ‘ Frédéric Cuvier, brother of 
Georges Cuvier . 

Nathaniel Winch, a famous botanist, died on 5th 
May, 1835. 
plants, and accumulated a herbarium of 12,000 species. 


He devoted his life to the study of flowering 


Among other celebrities who died a century ago were 
Pierre Dulong, who discovered the law of atomic heats, 
Nathaniel 
translated 


and invented a_ calorimeter ; sowditch, 


an American astronomer, who Laplace ; 
Friedrich Accum, pioneer of gas-lighting in England ; 
Thomas Catton, one of the earliest members of the Royal 
Astronomical Society ; Sir Abraham Hume, founder and 
Vice-President of the Geological Society, noted for his 
famous Matthew Martin, 
author of The Aurelian’s Vade-Mecum (on butterflies 


collection of munerals : 
and moths) ; Adelbert von Chamisso, the great German 
botanist (and poet) who explored the South Seas as a 
naturalist ; and John Stevens, who was the first to use 
the screw propeller for navigation. 

On Dec. 26th will occur the centenary of the birth 
of William Winwood Reade, who was influenced by 
Darwin and Herbert Spencer, and to whom fame came 
posthumously with the publication of The Martyrdom of 
Man. 
the greatest ethical philosopher of his day, President 
of the Society for Physical Research; on April 21st 
John Muir, explorer and naturalist, who worked for 


On May 31st, 1838, was born Henry Sidgwick, 


many years in the cause of forest preservation ; and on 








84 


Dec. 12th, William Cawthorne Unwin, who will be 
remembered chiefly for his work in harnessing for 
electricity the power of the Niagara Falls. 

Several well-known astronomers were born in 1838. 
Henry Spencer Palmer (April 30th) had charge of 
expeditions to observe the transit of Venus, and prepared 
waterworks schemes for Japan; Arthur Auwers (Sept. 
12th) a German astronomer, was famous for his catalogue 
of the fixed stars; Rudolf Falb (April 13th) wrote on 
astronomy and meteorology, and issued half-yearly 
weather prognostications; and Harry Escombe was 
not only an astronomer, but became Prime Minister 
of Natal, and played a leading part in the formation of 
the port of Durban. 


Pioneer of Kentish Coal 


Sir William Boyd Dawkins, geologist and palzonto- 
logist, was born on Dec. 26th, 1838. He was noted for 
his works on fossil mammalia and on prehistoric man, 
and advocated a Channel tunnel, being also a pioneer 
of the Kent coalfield. On Sept. gth was born Thomas 
Barker, a botanist who by his will provided for the 
endowment of bursaries for poor students in botany. 
Another famous botanist born in 1838 (on Oct. 30th) 
was Samuel Pasfield Oliver, who studied the flora and 
fauna of the Mascarene Isles, and at St. Helena made a 
valuable collection of ferns which he presented to Kew 
Gardens. 

That famous meteorologist, George James Symons, 
was born on August 6th a century ago. He was President 
of the Royal Meteorological Society, and _ initiated 
the British rainfall system. Henry George O’Shea 
(born March 14th) founded the Biarritz Meteorological 
Observatory and Marine Biological Laboratory, and 
inaugurated in 1899 an International Congress of 
Fisheries. Another noted meteorologist born in 1838 
(on Dec. 3rd) was Cleveland Abbe, who made the first 
extensive set of accurate observations at sea of the 
movements of upper and lower clouds. 

On Oct. gth, 1838, was born Sir Walter Lawry Buller, 
a famous ornithologist, who was author of A History 
of the Birds of New Zealand, and of numerous scientific 
memoirs and papers. In the same year Joel Asaph Allen, 
one of the greatest of American ornithologists, was 
born. He was editor of The Auk, and President of the 
American Ornithologists’ Union. Famous zoologists 
born in 1838 included Alpheus Hyatt (April 5th), one 
of the foremost authorities on invertebrate paleontology, 
founder of the American Society of Naturalists; and 
William Carmichael McIntosh (Oct. roth), writer of 
numerous zoological papers (especially on fishes). 

Several others who left their mark as inventors and 
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discoverers were those who would have become cen- 
tenarians this year. Peter Brotherhood (April 22nd) 
introduced the famous Brotherhood engine in 1872, and 
invented an air compressor in 1876. Samson Fox 
(July 11th) invented corrugated boiler furnaces, and 
was pioneer of the acetylene industry in Europe. Sir 
William Perkin (March 12th) discovered mauve, thus 
founding the aniline dye industry ; Count von Zeppelin 
(July 8th) was the inventor of the airships bearing 
his name; and Sir William Henry Bailey (May roth) 
invented nautical instruments and pyrometers. 

In the year 1738 Linnzus, founder of modern botany, 
Was arranging gardens in Holland. John Kay patented 
that year his windmill for working pumps, and an 
improved chain-pump; Roger Cotes, mathematician 
and astronomer, published his Hydrostatical and Pneu- 
matical Lectures ; and Lewis Paul secured a patent for 
‘‘ roller-spinning ’’-—a new method of spinning cotton 
and wool. 


In Earlier Centuries 


Outstanding among the year’s bicentenaries is that, 
on Nov. 15th, of the birth of Sir William Herschel, the 
greatest of British astronomers, whose systematic 
search of the heavens not only resulted in the discovery 
of a large number of double stars, but in his crowning 
achievement of the discovery of the planet Uranus. 
Bicentenaries include also the death of Richard Helsham 
(Aug. 25th), first Professor of Natural Philosophy at 
Dublin; James Sherard (Feb. 12th) a botanist who 
cultivated rare and valuable plants; and Hermann 
Boerhaave (Sept. 23rd), the great Dutch chemist and 
physician, who was also a professor of botany. 

In 1638 John Greaves began his famous voyage to 
the East in quest of astronomical observations. That 
famous prelate, John Wilkins, Bishop of Chester, who 
anticipated aircraft, published his famous work attempt- 
ing to prove that the moon was a habitable world, in 
1638 ; and on October Ist that year died Joseph Mede, 
a botanist whose fame rests on his celebrated work, 
Clavis Apocalyptica. The tercentenaries of the year 
include also the birth of Edward Bernard (May 2nd), 
who succeeded Wren as Savilian Professor of Astronomy 
at Oxford; James Gregory (Nov.) inventor of the 
Gregorian telescope ; and Martin Lister, who published 
a number of works on zoology, and was one of the first 
students of spiders, while the genus Listera among orchids 
is named after him. 

Final reference might be made to the quatercentenary 
of the birth of Matthias de Lobel, botanist to James I. 
He added many new plants to Englatid’s flora, and the 
Lobelia perpetuates his name. 
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Books Received 


The Universe Surveyed. By Haroitp Ricuarps. (Kegan 
Paul, 12s. 6d.) 

Race : A Study in Modern Superstition. By JACQUES BARZUN. 
(Methuen, 10s. 6d.) 

Heredity and Politics. 
win, Ss. 6d.) 

The Observer's Book of British Butterflies, and The Observer's 
Book of ITvees and Shrubs of the British Isles. Both compiled 
by W. J. StoKOE (Warne, 2s. 6d. each.) 

Madame Curie. By Eve Curiz, translated by VINCENT 
SHEEAN. (Heinemann, 18s.) 

Magnetism and Electricity. By A. E. E. MCKENZIE. 
bridge University Press, 5s.) 

Surface and Biological Anatomy for Students and General 
Practitioners. By A. B. APPLETON, W. J. HAMILTON, and 
I.C. C. TCHAPEROFF. (Heffer, 15s.) 

Water Divining. By THEODORE BESTERMAN. (Methuen, 7s. 6d.) 

The Fine Structure of Matter, Vol. II, Part I. By C. H. 
DouGLAS CLARK. (Chapman & Hall, 15s.) 

What New Wonders! By A. M. Low. (Herbert Joseph, 5s.) 

Report of the Little Owl Food Inquiry, 1936-37. By ALICE 
HIBBERT-WARE. (Witherby, for the British Trust for 
Ornithology, 3s. 6d.) 

The Lightning Discharge. By PRoFEssor B. J. F. SCHONLAND. 
(The Halley Lecture: Oxford Univ. Press, 2s.) 

The Teaching of Mathematics: a Bibliography. 
Brack. (Christophers, 6d.) 


By J. B.S. HALDANE. (Allen & Un- 


(Cam- 


By Max 








Correspondence 
(Continued from page 75) 


practised human ear, analyse compound vibrations into their 
constituents. 

The second point common to these theories is the ‘“‘ nominal 
acceptance of the spectral sequence as a complete octave.’’ Here 
one must leave Mrs. Sargant-Florence to explain what value, 
from a colour-harmony viewpoint, can be attached to “ nominal 
acceptance.’’ Does she suggest ‘‘ nominal harmonies ? ”’ 

On the third point, that it is possible to classify all perceptible 
colours into a small number of ‘‘ fundamental hues,’’ everybody 
agrees ; but when we are told that on the three-colour theory 
these hues are six in number, we may perhaps be excused if 
our thoughts wander across St. George’s Channel to a sister isle. 

Mrs. Sargant-Florence’s very misleading account of the method 
by which Dr. Ostwald constructed his colour circle must now 
be mentioned. ‘‘ Ostwald,’’ we are told, ‘‘ came to the conclusion 
that the spectral range of hues falls short of an octave of wave 
vibrations ’’ and ‘“ proceeded to fill the hiatus by variously 
graded mixtures of the two extremities.’’ As a matter of fact 
Ostwald turned his back on the spectrum for this particular 
task, and the idea of completing an octave never entered his 
head. His circle was arrived at by the purely psychological 
method of submitting the colours of surfaces to psychological 
treatment. 

The real trouble here, as in most other cases where the Ostwald 
System is attacked, is that artists who have a bowing acquaint- 
ance with physics, and physicists who specialise in it, cannot 
get the spectrum out of their heads. If 1 may vary one of 
Matthew Arnold’s mordant phrases to drive the point home, 
“Nothing can moderate in the bosoms of these critics their 
absorbing, almost bloodthirsty clinging to the 


cé 


passionate, 


‘spectral hues.”’ 


There are many other points in this article I should like to 
traverse, as, for instance, the notion that Ostwald operated on 
the colours of ‘‘ transmitted light,’’ but letters have limits. If 
Mrs. Sargant-Florence would leave the actual criticism of the 


system to the scientists, and employ her able pen and artistic 
gifts in telling us where the colour harmonies obtained by 
Ostwald’s prescriptions fail to satisfy the criteria ot artistic taste, 
she would be on surer ground, and we should all be attentive 
listeners. Yours faithfully, 

J. Scott TAYLOR. 
London, N.W. 





To the Editer of DISCOVERY. 


Sir,—May I make a few comments on Mrs. Sargant-Florence’s 
extremely interesting article in your February issue? I am 
glad to see Ostwald’s crude ideas on Colour-harmony condemned. 
I fear that they have, indeed, taken great hold of art-teaching 
in the schools of this country. 

What is chiefly wrong with his system is his fundamental idea 
of producing harmony by the juxtaposition of hues equidistant 
round the Chromatic Circle. Every hue has ts own particular 
character, and of colours it may be said, as Reynolds said oft 


forms: ‘‘ The attempt to unite contrary excellences can never 
escape degenerating into the monstrous, but by sinking into the 
insipid.”’ 


I have read every book on Colour-Harmony that I could lay 
hands on, and hardly any can suggest anything better than 
juxtaposition of 3 hues—or 2 in the case of complementaries— 
which, when combined additively, form white or neutral grey 
(Rood’s classic work is an exception). The writers of these 
books have, apparently, not studied the paintings of the great 
‘‘ colourist ’’ schools, é.g., the Venetians and the Dutch. Each of 
these had ics own triad—in neither case of hues equidistant in 
the colour-circle—but more akin, vibrationally, to some of the 
major and minor triads in music. I think that—incorrect as it 
may be—‘ colour-chord ’’ is a very useful term; it denotes 2, 
or 3, hues seen at the same moment, just as musical chords 
consist of 2, or 3, notes heavyd at the same moment. 

Yours faithfully, 


Bloxham, Oxon. Mary BARNE. 


as 


Wonders of the Sea 


Progress in the technical processes of printing and reproduction 
is fortunately keeping pace with discoveries in other departments 
of science, and the latest volume in Batsford’s ‘‘ Art and Nature 
in Colour ”’ series is a splendid achievement of the colour-printer’s 
skill. Lift of the Ocean (Fishes, etc.), published at 7s. 6d., and 
printed in Switzerland, contains twelve colour plates, by PAUL 
A. ROBERT, of the almost unbelievably brilliant creatures that 
inhabit the ocean. E. G. BOULENGER and Dr. A. PORTMANN 
contribute short introductory articles; Dr. Portmann’s sketch 
of the progress of maiine zoological discovery is especially 
interesting. 


Scottish Industry To-day (C. A. OAKLEY. Moray Press, 
7s. 6d.) is a survey of recent developments undertaken for the 
Scottish Development Council. The author is Director of the 
Scottish Division of the Institute of Industrial Psychology, 
and has accumulated a great deal of information on visits to 
works which were just starting or extending. The matter is 
arranged geographically and is profusely illustrated. 


An Introduction to Economic Botany (J. GILLESPIE. Gollancz, 
1s. 6d.) is Vol. III in the ‘‘ New People’s Library.’’ The matter 
is condensed, but clearly written. The production, however, 
and especially the paper selected, is unpleasing. 
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Book Reviews 


Beasts for the Circus 


Animals for Show and Pleasure in Ancient Rome. By 
GEORGE JENNISON. (Manchester University Press, 
12s. 64d.) 


The scope of this work is enormous. Mr. Jennison, 
whose family owned the Belle Vue Zoological Gardens 
at Manchester for many years, has peculiar qualifications 
for writing on this little-explored subject. The book is 
annotated throughout by 
references to numerous classical authors, many of them 


a monument of erudition : 


obscure and unknown except to experts, it reveals an 
amazing scholarship and research. 

So early as 275 B.C. elephants captured from Pyrrhus 
By the 2nd 
animals were regularly imported for the 


were exhibited in Rome as a spectacle. 
century B.C. 
Roman games. Previous to the Imperial Age there were 
lion and elephant fights, venationes of bears, displays of 
leopards, hippopotami and crocodiles. 

In the year 55 B.c. Pompey provided lavish ludi of 
animals, which included lions, leopards, a one-horned 
Indian rhinoceros and a troop of monkeys : 
Antony was 
drawn in a chariot by tame lions ; Cesar, when dictator, 


’ 


twenty 
elephants were barbarously slaughtered. 


gave the first display of bull-fighting by mounted 
Thessalians, and produced the first giraffe seen in Rome. 
At his triumph he was escorted by forty elephants 
The first tiger was seen 1n Rome at 
Claudius took elephants with 


bearing torches. 
the time of Augustus. 
him when he invaded Britain. 

The collecting of animals for the shows which magis- 
trates had to give was often a difficult matter. Cicero, 
plagued by a friend to obtain leopards for his official 
ludi, took refuge in the gentle art of leaving letters 
unanswered. 

The wealthy and powerful emperors of the Early 
Empire had unrivalled opportunities of presenting 
spectacles and collecting rare beasts. Many of these 
came from Africa, leonum arida nutrix. We hear of 
huge hecatombs : 9,000 animals were killed in a hundred 
days’ shows at the opening of the Colosseum by Titus, 
and at a triumph of Trajan. Elagabalus 
characteristically celebrated his marriage by the killing 
of, inter alia, an elephant and 51 tigers. But, as Mr. 
Jennison points out, all animals which entered the 


1I,000 


arena were not slain; the victor was often spared. 

Criminals were publicly executed by man-eating 
beasts. Incidentally, the truth of the story of the 
refusal of the lion to kill the condemned slave Androcles, 
who had once extracted a thorn from the beast’s foot, is 
vouched for by Aulus Gellius and A¢lian. 


It is a relief to turn from these orgies of blood-lust to 
animals and birds kept for pets, or as a hobby or for 
sport. Aviaries contained nightingales and other 
songsters ; cocks and quails were trained for fighting, 
Pigeons were bred for food and by fanciers, and poultry 
for profit. Peafowl, pheasants, geese (domesticated even 
in Homeric times), various breeds of duck, cranes, 
storks, flamingos, purple gallinules, and _ partridges 
were reared in confinement. 

Ravens, starlings, pies, and parrots were trained to 
talk. A Roman Mr. Facing-both-ways taught one 
raven to greet Caesar and another Antony with the 
appropriate ave 1mperator victor, while the issue of their 
struggle was still in doubt. A well-known epigram of 
Martial (vu. 87) mentions fox, puppy, ichneumon, snake, 
and nightingale as pets. The passer of Catullus’s Lesbia 
Mr. Jennison sets down a bullfinch ; it certainly was not 
a ‘“‘ sparrow,’’ a term which, like “‘ seamew,’’ has served 
to cover much ornithological ignorance. 

There were also private fishponds containing mullet 
and eel-like murenas. Dogs and hounds of many kinds 
were imported, among the latter being rough-haired 
hounds from Britain and Irish wolf-hounds (Sco‘tict 
canes). Polecats took the place of domestic cats before 
the latter became common, and ferrets (viverra. ch 
varey, the Somerset name for stoats and weasels) were 
used for catching rabbits. Dormice and snails were 
fattened for food: the latter are still to be found in the 
vicinity of Roman villas in England. 

Mr. Jennison discourses at length on the capture and 
transport of animals, and explains with diagrams the 
housing and releasing of beasts in the Colosseum. In 
learned appendices he proves that panthera in Roman 
times meant cheetah, or some similar beast, and 
leopardus, lion, and that the gold-finding ‘ 
Herodotus was the pangolin. He explains the differences 
between African and Indian elephants and _ believes 
that the Carthaginians used the African species. 

This book will appeal alike to scholar, zoologist, and 
dilettante. 


‘ant’ of 


E. W. HENpy. 





Quest and Conquest. (MALCOLM Burr, D.Sc. Oxford University 
Press, 1s. 6d.) is a remarkably handy little volume giving 
a clear outline of the advance of science and discovery during 
the last century or so. It is intended mainly for the use of 
students in India and it achieves its purpose of in directing theif 
attention towards the beneficent activities of European and 
American scientists. Dr. Burr, as our readers well know, has 
the gift of putting scientific facts into plain language without 
loss of either accuracy or romance, and his latest work is well 
up to standard. 
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The Earth’s Instability 


Our Wandering Continents. By ALEX. L. pu Tort. (Oliver & 


Bovd, 18s.) 


From the days of Francis Bacon the notion of continental 
drift has attracted thinkers who have studied the map of the 
earth, but the logical development of the hypothesis is inseparably 
associated with the name of Wegener. Ii Germany his book 
ran into four editions, and on the twenty-fifth anniversary of 
his tragic death in Greenland, incurred while seeking evidence to 
support his theory, a vernacular paper in Serbia devoted a page 
toa popular explanation of his views. But in our country when 
] ransacked London for a copy of his work, new or second-hand, 
not one could be found. Although the literature of the subject 
has assumed substantial proportions, the English reading public 
has remained strangely apathetic to the romance and majesty 
of the conception. While it has shown a vivid interest in the 
conundrums of the physicists and astronomers, and accepts 
without a qualm the conversion of the atom into a sort of solar 
system and the notion of a bun-shaped universe with a tendency 
to burst, it boggles at the idea of a drifting continent. 

Yet the impressive phenomena of earthquakes and vulcanicity 
are a constant reminder of the instability of the earth’s crust. 
Even many geologists, accustomed to the idea of overthrusts 
and nappes, with the faith that moves mountains and does not 
shy at the suggestion that pieces of Switzerland were thrust 
across from Africa, fee] that the theory ot drift is too good to be 
true. 

Many, even while gazing at the map or better still at the globe, 
cannot reconcile themselves to the idea that South America 
has split off from Africa, and left Antarctica and Australia 
trailing behind. With che great African rift staring them in the 
face they decline to accept the obvious explanation, and vet to 
account for phenomena of biological distribution they will 
postulate not only land bridges at convenient times and places, 
but whole imaginary continents without a tittle of geological 
Even authors who have given much thought to the 
Witness the crt de 


evidence. 
subject seem afraid of its implications. 
ceury of Termier (1924), ‘“ The Theory of Wegener is to me a 
beautiful dream.” 

To the biologists it is rather the golden key. They, at least, 
Argand, in his monumental 


that the displacements, 


cannot help agreeing with E. 
essav on the tectonics of Asia (1924), 
whose existence he recognises without attempting to explain, 
are but the inescapable deduction from the wealth of geological 
evidence available to the unfettered mind. 

The entomologist who is surprised to find such obscure, 
sluggish and highly distinctive earwigs as Esphalmenus common 
to the Andes and Cape Colony, and the zoologist, startled at the 
occurrence of non-mobile freshwater worms (Phreodrilus) in pools 
on mountain New Zealand, Tasmania, Australia, 
South Africa, the Falkland Islands and South America, will 
welcome this book with a sigh of thankfulness. It is, indeed, a 
with the feeling that the author has 


peaks in 


full meal, and leaves me 
shifted the burden of proof. 


offer, not merely destructive criticism, but a better explanation. 


It is now for the opponents to 


In a review it is impossible to quote more than a few out- 


standing points. The author defines drift as the forward move- 
ment of the lighter, upper shell of the earth, the Sza/, 7.e., Silica 
and A/umina, over the deeper, denser, more basic stationary 


Sima, i. He postulates two great land 


Silica and \/aenesia. 
Laurasia in the north and 


How 


Masses throughout the Paleozoic, 
Gondwana in the south, separated by the sea of Tethys. 
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impressive his conception that the Hercynian and other palzozoic 
crumplings of the crust are due to the impact of Gondwana upon 
Laurasia, the latter flung back by its more rigid opponent, as 
tectonic evidence confirms! In the later Mesozoic there began a 
fragmentation, which has not yet ceased. 

The author’s view is that drift has been in operation throughout 
geological time, and that its causes lie not outside, but within the 
earth itself: that taken of 
radio-activity, which produces more heat than can be conducted 
away, in fact that drifting is a function of radio-activity ; he 
further insists that Isostatic Compensation is a most powerful 
agent in the dynamic evolution of the earth. He brings forward 


insufficient account has been 


also a new principle, paramorphism, by which he means a change 
in the structure, but not in the chemical composition,of a mineral, 
so that it may occupy less volume. For instance, the crystallisa- 


tion as augite out of a melt derived from a mixture of 
forsterite and anorthite would involve a contraction of 13} per 
cent. And this action is theoretically reversible. The recognition 
of this principle involves a revolution in the outlook upon crustal 
mechanics. 

The hypothesis provides a single answer which explains all 
phenomena seen in the architecture of the earth, revealing, in 
the author’s words, a wonderful and orderly design ... all 
springing from a single controlling principle. ‘‘ Drift,’’ he writes, 
‘is no longer a hypothesis or speculation, but an established and 
fundamental truth that can brilliantly and effectively reveal 
the past history of the earth.”’ 

MALCOLM BuRR. 


The Bounds of the Universe 


The Observational Approach to Cosmology. By Epwin HUBBLE 


(Oxford University Press, 6s.) 


This book contains, in three chapters, the Khodes Memorial 
Lectures delivered at Oxford in the autumn of 1936. In it the 
author sets forth the observational results, obtained largely by 
himself, of the most recent and extensive explorations into the 
depths of the universe. These explorations, carried out mainly 
with the 1roo-inch reflector at Mount Wilson, have extended the 
known, to something 


bounds of the universe, as at present 


approaching a radius of 500 million light-years. In the volume 
of space thus delimited there are estimated to be about 100 
million stellar systems, a good proportion of which are within 
reach of spectroscopic examination with the means at present 
availaLle. So we can now claim to have a fair sample of the 
universe for study. 

The apparent distribution of these stellar systems is, in general, 
uniform; but the real problem is to determine the actual dis- 
tribution, especially in relation to the structure and mechanism 
of the universe as a whole. It is here that the astronomer is 
faced with the difficulties presented by the possible interpreta- 
tions of the famous “ red shift ’ in the spectra of the nebul®. 
Much of the book is devoted to this outstanding difficulty. To 
quote the author’s own words: ° The investigations lead to 
alternative pictures, depending upon the alternative possible 
If red shifts are the familiar velocity- 


interpretations of red shifts. 
shifts, systematic variations do exist in the observable region, 
and they suggest an expanding universe that Is finite, small, and 
young. On the other hand, if red shifts are evidence of some 
unknown principle of nature, which does not involve actual 
motion, then variations are not appreciable in our sample, and the 
observable region is an insignificant fraction of the universe as 
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Thus, in a certain sense, we face a choice between a 
small finite universe and a universe indefinitely large plus a new 
principle of nature.”’ 

It is concluded that the solution of the dilemma must await 
the application of larger instruments to the problem, and 
possibly the 200-inch reflector now under construction will 
have something decisive to say, when it gets to work in a few 
years’ time. Meanwhile, all who are interested in this most 
sublime of all astronomical subjects should read this admirable 


a whole. 


survey of the present position, written as it is by one who can 
perhaps speak upon it with greater authority than any other 
living astronomer. 


W. H. STEAVENSON. 


In the Service of Science 


The Handmaiden of the Sctences. By Eric TEMPLE BELL. 


(Bailliere, Tindall & Cox, 9s.) 


In an earlier book Professor Bell considered the nature of 
mathematics and its development as a pure science. Here he is 
concerned with the applied aspect of mathematics in the service 
of science. 

In the explanatory part of the book, which does not assume 
more than the most elementary technical knowledge, the author 
covers the whole range of those mathematical techniques which 
have been applied in scientific discovery. Starting with a few 
chapters on fundamentals which we shall discuss later, he 
proceeds from the calculus by way of the geometrical scheme, 
group theory, etc., to conclude with a chapter on mathematical 
probability and those statistical laws which, since the develop- 
ment of quantum mechanics, have become so important for 
physical theory. Throughout the whole book, which is written 
with great lucidity and humour, there is, in addition to historical 
allusion, quite an amount of philosophical analysis of the 
But the 
main philosophical discussions—if one may call them that in 
view of Professor Bell’s repudiation of the attitude that insists 


concepts underlying these mathematical techniques. 


on searching for ultimates in mathematics—occur in Chapter I 
on science and mathematics and in Chapter III on continuity. 
In the former, Professor Bell has a very interesting answer to 
the question as to how it is possible that mathematical abstrac- 
tions can be made to fit the physical universe to an extent that 
permits us, with their aid, to predict unimagined events. He 
says that the process begins in observations, ‘‘passes through 
mathematics to new observations and thus to the temporary 
verification or abolition of a scientific hypothesis,’ and explains 
it briefly, as follows. Given that sense-impressions may be 
identified with “ reality,’ we first schematise our sense-impres- 
sions into abstractions which we assume in an intuitive manner 
to follow a thought pattern similar to the structure of our sense- 
impressions. Then we search for a smaller number of assump- 
tions ; and a process of successive abstraction follows by which 
we recede even farther from our original sense-impressions. 
Having abstracted as far as possible, the process is reversed and 
the result compared with the “ reality ’’ of our sense-impressions. 

The concept of continuity is the basis of that body of mathe- 
matical theory known as mathematical analysis which is taken 
over by physicists in their field theories where it is assumed to 
yield consistent results. In Professor Bell’s discussion of this 
concept, he broaches all the controversial aspects of the mathe- 
matical infinite, the continuum, and the “ existence "’ of purely 


ee 
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conceptual numbers which can never be constructed. He is of the 
opinion that if we are to preserve our present atomic theories 
and quantum mechanics, an attempt must be made to substitute 
a mathematics of the discrete for the present highly developed 
mathematics of the continuous. But although he asserts with 
reason that the continuity of time and space is a pure assumption, 
and that no one as yet has constructed a logic of continuous 
processes which is self-consistent, yet he admits that if we 
abandon our intuitive notions of continuity, we are abandoning 
our most deeply-laid intuitions to search for a consistent picture 
of reality ‘“‘in media which we never use instinctively.’ At 
present we are suspended between the devil of continuity and 
the deep blue sea of discreteness. And all that Professor Bell 
can say for our consolation is that, ‘“‘ without abandoning 
classical logic it is impossible to imagine a third basic pigment, 
which shall be neither continuous nor discrete, for our pictures 
of reality.” 
AMETHE VON ZEPPELIN. 


Dangerous Ground 


Philosophy and the L. SuSAN STEBBING. 


(Methuen, 7s. 6d.) 


Physicists By 


The widespread influence upon the general reading public as 
well as upon theologians, preachers and even some philosophers, 
of the philosophical speculations indulged in by physicists in 
their popular expositions of physical theory has stimulated 
Professor Stebbing to write this book. Asa distinguished logician 
and philosopher she is in a position to criticise these excursions 
on the part of scientists who, while unquestionably distinguished 
in their own fields, are deficient in knowledge of either logic or 
philosophy. 

The distinguished physicists with whom Professor Stebbing is 
mainly concerned here are Sir Arthur Eddington and Sir James 
Jeans; and she very plausibly suggests that either of them 
would be indignant if a mere philosopher without any scientific 
training were to invade the domain of physics. In the course ofa 
long and careful examination of their philosophical deductions 
she shows irrefutably that these authors have combined faulty 
logic and emotional prejudice in persuading their readers that 
modern physical theory has not only refuted 19th-century 
materialism—which is to some extent true—-but has justified 
the establishment of some form of philosophical idealism. 
Professor Stebbing points out that if the materialism of the 19th 
century was due to the speculations of physicists who, while 
disdaining metaphysics, were yet prone to indulge in meta- 
physical speculations, the position to-day is not one whit better. 
It is again the result of ‘‘ a too hasty passage from physics to 
metaphysics ’’ on the part of physicists. Indeed, the position 
to-day is worse. For, owing to the fact that scientific research 
has now become front-page news, the popular works of eminent 
scientists enjoy the status of best-sellers. And the undoubted 
eminence of these scientists in their own field has given rise 
to the popular belief that their philosophical conclusions must 
rest upon unassailable scientific evidence instead of being, as 
Professor Stebbing proves them to be, the result of confused 
thinking and emotional bias. 

Sir James Jeans appears many times throughout the book ; 
but the majority of his conclusions are refuted in an early chapter. 
Eddington and his views, on the other hand, are the main theme 
of Parts I and II. For, in Professor Stebbing’s opinion, while 
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Jeans accepts the evidence for some sort of Universal Mind— 
his Celestial Mathematician, for instance—Eddington’s argu- 
ments in favour of idealism are more subtle and have wider 
ramifications. But although he does not seek to establish any 
religious beliefs, he is just as prone to logical and linguistic 
confusion and is as easily, if rather more lengthily, refuted by 
Professor Stebbing, who successfully pricks his idealistic bubble 
with her highly sharpened logical instruments. She is, however, 
careful to state that, in her opinion, although the present state 
of physical theory does not warrant the deduction of any form 
of idealism nor substantiate any beliefs in the existence of God, 
neither does it justify any form of materialism. 

In Parts III and IV, Professor Stebbing becomes more con- 
structive. She discusses 19th-century materialism and passes 
on to the development of quantum mechanics from Planck to 
Heisenberg’s Principle of Uncertainty which, in the hands of 
Eddington, Jeans and others and under the unfortunate name 
of the Principle of Indeterminacy, has been invoked by all 
advocates of the return to belief in human freedom, free will, and 
a universe that is ultimately spiritual. This part of the book is 
full of constructive suggestions which one hopes may sometime 
be further developed by the author in another book on the 
philosophy of science. For the disadvantage of a book like the 
present one, which is mainly critical, is that a great deal of 
constructive thought on which the criticism is based is liable to 
be passed over owing to the difficulty of separating it from a text 
that is necessarily much taken up in quotation, reference and 
refutation. But this is inevitable and must not be considered as 
criticism of a book which should prove a very timely antidote 
to a great deal of confused and slovenly thought and expression. 

AMETHE VON ZEPPELIN. 


Principles of Mathematics. By 
Ed.; Allen & Unwin, 18s.) 


BERTRAND RUSSELL. (2nd 


At last, after 34 years, a second edition of this forerunner of 
the great Principia Mathematica of Russell and Whitehead has 
appeared. There are no alterations in the text of the new edition ; 
instead, Russell has written an introduction in which he reviews 
the advances in mathematical logic that have been made since 
the publication of the original edition. He maintains here that, 
in the main, this book is still in the right where it differs from 
the views previously held and inclined to be in the wrong where 
it agrees with them. He still adheres to his revolutionary con- 
ception of the identity of mathematics and logic—a conception 
which has influenced philosophical thought and development 
more than any other before or since. For, as he says himself, 
the changes in philosophy of the last 30 years have been mainly 
the consequence of technical advances made in mathematical 
logic during that period. And these have been chiefly inspired 
by the Principia, which has become a “lassi: and to which the 
present work is the non-symbolic introduction. 


Atomic Artillery—Modern Alchemy for Everyman. 
ROBERTSON. (Macmillan, ros. 6d.) 


By J. K. 


Professor Robertson, who holds the chair of Physics at Queen’s 
University, Kingston, Ontario, is already well known to students 
as the writer of a text-book on geometrical optics ; with the book 
under review he has now entered the field of popular exposition, 
having chosen (as is natural in these days) the new physics of 
the nucleus for his topic. Of his book he himself says in the 
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preface that ‘‘it explains step by step the games of shooting 
atoms, of turning one element into another, and of manufacturing 
a radioactive material from common salt.’”’ Again, eacn step in 
the explanation, according to the author, is completely non- 
mathematical ‘‘ with the exception of a very little addition 
and subtraction.” It is not difficult to envisage the final result : 
the book can certainly be read by the layman, but the degree of 
his enlightenment is far from easy to predict. 

A brief evaluation such as this, however, is not entirely 
criticism of the writer—though in the present instance it does 
not appear that the story succeeds in being as “ fascinating ”’ 
as it was originally intended to be—it is rather a general opinion 
regarding one type of popularisation of the results of scientific 
research. Atomic Artillery is one of those popular books, each 
chapter of which may be looked upon as a separate popularisation 
of the corresponding chapter in a text-book designed for students: 
broad principles give way to details (more or less minute) at a 
rather early stage. It seems to the reviewer that for a book to 
have any real chance of succeeding with the general reader 
(if only he can be persuaded to read it !) broad principles must 
occupy him for the greater part of the time. On the subject of 
nuclear physics such a book will not easily be written. 

In the matter of detail one or two criticisms may also be made : 
the disintegration of the deuteron in collision with heavy nuclei 
(pp. 123-125) was reported at an early stage, but the original 
results were afterwards withdrawn, Menzel—: ot Mendel—was 
the American physicist associated with Birge in the prediction of 
heavy hydrogen (p. 50), the mass number of ordinary beryllium 
is g, not 8 (pp. 53, 166), in the subtraction sum on p. 54 one 
line is missing—and, finally, the general reader should surely 
not be told that ‘a piece of stone, a flower, man himself, are 
but a collection of atoms ’’ (p. 6). 

The book is printed in America; in England the published 
price can only be regarded as rather excessive—in spite of the 
illustrations, which are well reproduced. 

N. FEATHER. 


Applied Mycology and Bacteriology. By L. D. GALLOwAy and 
kK. BurGEss. (Leonard Hill, ros.) 


To anyone familiar with Lafar’s monumental Handbuch der 
technischen Mykologie, with its five volumes containing over 
3,000 pages, it will be somewhat of a surprise to pick up this 
slim volume of 180 pages, ostensibly treating the same subject. 
A comparison is not fair, however, for the authors state in their 
preface that the book is intended only as a brief survey of the 
subject, indicating the scope and methods of economic micro- 
biology. It seems rather a pity that no indication of this is 
given in the title, for prospective purchasers may be led to 
expect more than they will get. 

The first half of the book is a fairly elementary treatment of 
biological laboratory methods, and of the essentials with regard 
to the metabolism of fungi and bacteria. It is really only the 
second half of the book, containing 90 pages, that deals with 
applied mycology and bacteriology. This part is divided into 
six sections, dealing respectively with food, termentation and 
textile industries, hygiene and medicine, agricultural] applications 
and miscellaneous. The extremely abbreviated nature of the 
information given will thus be apparent. Some twenty or so 
references are given at the end of each chapter, indicating the 
main sources from which further information may be obtained. 

The book has a certain value as giving a conspectus of the 
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subject, but it leaves one with the impression that the authors 
were undecided as to whether to compile a genera! survey, or 
to give details that would be useful for reference. They have 
done a little of both, so that the result is not very satisfaccory 
from either point of view. Nevertheless, there is some truth in 
their claim that industrial chemists and others who meet problems 
of spoilage, et caused by micro-organisms, have no handy 
reference work which will serve to set them on the right path in 
seeking further knowledge, and this book may certainly be of 
some value in this direction. 


(SEOFFREY SAMUEL. 


Toxicity of Industrial Organic Solvents. (H.M. Stationery Office, 


This book ts a « Ompre hensive treatise of the effects of inhaling 
the vapours of organic solvents used in industrial processes. 
The growth of solvent chemistry has been extraordinarily rapid, 
but the study of the effects of cumulative poisoning by solvents 
has lagged behind, and our stock of knowledge is alarmingly 
small. It is a matter for congratulation therefore that the Home 
Office has sponsored the reproduction of all the known published 
work in this volume. 

The diversity of secondary effects caused by the continued 
inhalation of small concentrations of solvent vapour are remark- 
able, and it is difficult to associate a specific poison with the 
physical condition of a patient. It would appear to be wise to 
treat all solvents with great suspicion, and to avoid high con- 
centrations of their vapours. 

The most toxic liquids occur in the hydrocarbon, the chlorin- 
ated hydrocarbon, and the alcohol groups, and typical members 
of each group are benzene, trichlorethylene and amy] alcohol, all 


] 


of which are widely used in Industry. Other groups of solvents, 


the esters, glycols, etc., are less toxic, but it is difficult to dismiss 
them as safe because of the absence of data concerning them. 
Solvents achieve notoriety only when they have been responsible 
for fatalities. It is significant, too, that the more toxic solvents 
are also the most common, and it suggests that industrial 
accidents have to occur before the danger from the use of a 


4 


solvent is appreciated. 

[his book should do much to open the eyes of chemists to 
the danger arising from the use of organic solvents. It is a pity 
that in such a comprehensive survey the compilers should have 
omitted what are possibly the most dangerous solvents in 
common use—aniline and nitrobenzene. 

KENNETH TOMLINSON. 


The Heart of a Continent. By Sir FRANCIS YOUNGHUSBAND. 


lo those unacquainted with The Heart of a Continent its 
republication to mark the fiftieth anniversary of Sir Francis 
ind’s journey from Peking to Rawal Pindi across the 
Mustagh Pass and the Tian Shan may seem unfortunate. For 
bout the general run of travel books fifty vears ago there was 


drearv stvle and narrow vision which made them profitless 


1 Therefore, it is difficult to realise on reading this 
iimiral produced new edition that the wording of the orginal 
is unchanged. There is no jingoism, no talk about benighted 


tives, no bounds to the questions the author asks himself 
is that when Sir Francis 


wrote he was a young man of 23, and as he says in his 
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introduction, ‘‘ In those staid days youth received scant atten- 
tion. Because a journey was made by a young man it could 
not be of much importance.” When he wrote his account of 
the journey, he knew that little notice would be taken of it 
(a short paragraph in The Times was all it got from the Press) 
and so he was writing more to release the thoughts within him 
than to impress his readers. For this reason the book is as 
fresh to-day as when it was published. 

The volume contains, besides the original matter, a short 
chapter by Sir Francis, detailing later expeditions over the same 
territory. In this chapter the author suggests that exploring 
in Asia is now a dull affair because the personnel travel in motor 
cars and have not the thrill of intimate communion with the 
desert, while their lives are constantly in danger by reason of 
the lack of order prevailing. In Sir Francis’s day a passport 
trom Peking ensured personal safety; the only dangers were 
from physical obstacles (that these were in plenty the book is 
witness). There is no doubt, however, that the constantly 
shifting political power and the dangers it gives rise to add 
zest to modern exploring, as the dangers of ice and sand did 
fifty years ago, and anyone who has read Mlle. Maillart’s account 
of her journey from Peking to India with Mr. Peter Fleming 
will know that motor cars are not yet the rule in desert explora- 
tion, and that there will always be explorers to whom six months 
on a camel alone beneath the stars is preferable to a rapid trip 
of six weeks in a dusty caravan of motors. 


Wonders of the Great Barrier Reef. By T.C. ROUGHLEY. (Angus 
& Robertson, 135s.) 


A book about the Barricr Keef is very welcome, for far too 
little is known in this hemisphere of the remarkable forms of 
life to be found upon these islands. Indeed, as the author 
points out, many people think only of the landward islands, 
which are not truly reefs but only submerged land, and neglect 
the true reef islands, which stretch from Flinders Passage south 
almost to Brisbane. This is not, however, an ordinary book ; 
it includes 52 plates in natural colour. These are not the highly 
imaginative coloured horrors of many books on exotic sea-life, 
but depict with modesty, though considerable force, the 
beautiful colours displayed by the trees, plants, fishes and beasts 
of this essentially colourful region. There is also a number of 
excellent monochrome photographs. The text is discursive and 


interestingly written. 


Physical Chemistry. By J. N. BRONSTED. Translated from the 
Danish edition (1936) by R. P. BELL. (Heinemann, 12s. 6d.) 


In the words of Professor F. G. Donnan, who contributes a 
foreword, this book “ is destined to occupy a unique and pre- 
eminent position in the advancement of physico-chemical 
science.’’ The text of the original Le@rebog 1 Fysisk Kemi forms 
the basis for instruction in physical chemistry at Copenhagen 
Special 
emphasis is laid upon the thermodynamic foundation of physico- 


University and at the Danish Technical College. 


chemical laws. The chemistry of strong electrolytes is developed 
on the basis of the theory of complete dissociation. . The general- 
ised theory of acids and bases, as well as the related phenomena 
of protolysis (double reaction between two pairs of corresponding 
acids and bases), will serve to remind English students about 
the important advances which have been made in physical 


chemistry by Danish workers 


Marci 
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Statistical Studies in Genetics and 
Human Inheritance 


| ANNALS OF 
EUGENICS 


Edited by R. A. FISHER 
(Founded by K. PEARSON) 








Volume VIII, Part II. will contain 
articles by 
J.B. HUTCHINSON and B M. PUGH 
L. CSIK and K. MATHER 
V. FRIEDENREICH M.A. MACCONAILL 
D. MCGREGOR H. JEFFREYS 
A. D. LATHAM and T. A. MUNRO 
J. A. FRASER ROBERTS 
et all. 





Subscription in advance, 50s. per volume 
Four quarterly parts, obtainable 








separately at 15s. each, from 


GALTON LABORATORY 


UNIVERSITY COLLEGE, GOWER STREET, 
LONDON, W.C.1 





























OCCUPATIONAL PSYCHOLOGY 


THE QUARTERLY JOURNAL OF THE 


NATIONAL INSTITUTE 


of 


INDUSTRIAL PSYCHOLOGY 


is sent post free to Members. 
The minimum annual subscription 
is 
ONE POUND 


In addition to receipt of the 
Journal there are other valuable 
privileges attached to Membership 


Full particulars may be obtained from— 
The Secretary, 
National Institute of 
Industrial Psychology, 
Aldwych House, Aldwych, 
London, W.C.2 


TELEPHONE : HOLBORN 2277 
































Founded by E. Kay Robinson, 1905. 
Edited by Richard Morse, F.L.S. 


“COUNTRY-SIDE” 


is an illustrated magazine devoted entirely to 
Nature, and is published quarterly at 1/-. Will 
you examine it at our expense ? 


ONE FREE COPY 


will be delivered at your door the day after 
tomorrow if you ask for it by postcard today. 





THE EDITOR, ** COUNTRY-SIDE,”’ 
8, Glamorgan Road, HAMPTON WICK. 











Have You Discovered The 


Lecture Recorder ¢ 


Foremost English and American 
Lectures and Excerpts on all 
subjects each month 


Yearly subscription 6s. Single copy 6d. Postage Id., 


Inland and abroad. 
Specimen Copy Free on Request to : 


16, Marsham Street, London, S.W.|1. 


Tel. : Victoria 5613 




















MEMBERSHIP OF 


THE MUSEUMS ASSOCIATION 


Is OPEN TO ALL PERSONS ENGAGED OR INTERESTED 
IN THE WoRK OF MUSEUMS. 
Annual Subscription £1 - ls. 


Full particulars and a specimen copy of 
THE MusBUMS JOURNAL, free on application. 


THE MUSEUMS ASSOCIATION 
CHAUCER Houst, MALetT PLACE, LONDON, W.C.I 








THE CHINA JOURNAL 


(Edited by Arthur de Carle Sowerby) 


Do you try to keep abreast of developments in the field of Art, 
Science, Literature, Travel or Engineering ? Have you an interest 
in Hunting anc Fis hing, or news of the Kennel, or Bird Life or 
Exploration ? If so, vou have a genuine need for THE CHINA 
JOURNAL, which every month brings interesting and authentic 
news and comments on many sub,ects in the Far East. Your 


pg is not complete without it. The annual subscription of 

5: 0 ensures receipt of twelve issues of this beautifully 

icsinnted magazine, which is recognised as being the leader in 
its field. Write at once for a sample copy. 


THE CHINA JOURNAL 
20 Museum Road, Shanghai, China 
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A HISTORY OF FISIIES 


J. R. NORMAN, FE.L.S., F.Z.S. 











ENGLISH 


‘“ ENGLISH ”’ is the official publication of the 

















Assistant Keeper, Department of Zosloey 

British Men (h atural P hos 7 English Association and is issued three times a 

— vers year. It is intended to emphasise the aims of 

the Association, which was founded in 1906, 

to bring the best attention to the Language 

and Literature that is most widely known 
among men. 


Illustrated by 
LIEUT.-COL. W. P. C. TENISON, D.S.O., F.Z.S. 


ss , ™ °3 
450 pages and over 150 illustrations It records the activities and voices the policy 


of the Association, containing Literary and 
15s. net Scholastic features, with special sections 
devoted to Drama, Broadcasting, Correspond- 
ence, and the Association’s work in the Empire 
and Overseas. 


SOME PRESS OPINIONS 





Times.——‘“ It is a competent, comprehensive and brightly 
written statement of modern ichthyology, the more valu- 
able because there is no modern book covering similar 
ground.’’ 


Numbers already issued include articles by 
Sean O’Casey, Dorothy L. Sayers, Edmund 
Blunden, Bernard Darwin, Alpha of the Plough, 
Guy Boas, and Lord Ponsonby, with Poems by 
Laurence Binyon, John Drinkwater, Humbert 
Wolfe, Wilfrid Gibson, Walter de la Mare, and 
E. H.W. Meyerstein. 


Spectator.—-‘‘ Almost omniscient and wholly fascinating 
book ... additionally valuable by the admirably ex- 
planatory illustrations.”’ 


Fishing Gazette.—‘‘ Automatically takes its place as the 


= This magazine is issued to all Members of the 
standard work on the subject. 


Association in return for their subscription. 


Published by Application for membership should be made 
iia Aiaaies  eaes to the Secretary, The English Association, 
ERNEST BENN, LTD. 3, Cromwell Road, 2nd Floor, London, S.W.7. 

Bouverie House, Fleet Street, LONDON 
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BLUE 
GUIDES 


tell you where to 
find it cheaply, 
quietly and 
comfortably. 


Ny vy la C&te dAzur! 











for the Riviera : 





THE BLUE GUIDE 
li TO SOUTHERN 
FRANCE 


and 


| THE BLUE GUIDE 
for Portugal, Madeira, the Canaries: THE BLUE GUIDE TO TO NORTHERN 


SOUTHERN SPAIN AND PORTUGAL. ITALY 


Full particulars, with price list and prospectus from the Publishers : 


ERNEST BENN LIMITED, BOUVERIE HOUSE, FLEET STREET, LONDON, E.C.4. 
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National Fitness 


A Brief Essay on Contemporary Britain 
by Various Writers 
Edited by F. LEGROS CLARK, B.A. 


With a Foreword by 
Maj.-Gen. SIR ROBERT McCARRISON, C.1.E., M.D. 


6s. net 


The editor is Hon. Secretary of the Committee Against Mal- 
nutrition, and the book gives a good picture of the present state 
of affairs with regard to national fitness in this country. Sir 
Robert McCarrison states that the reader will learn that we are 
by no means an A.I. nation. The chief cause of our physical 
insufficiency, he adds_ is faulty nutrition. 


We Live and Learn 


Addresses on Education 


By SIR JOSIAH STAMP, G.C.B., G.B.E., F.B.A. 
7s. 6d. net 


The addresses included in this volume express a personal point 
of view based upon a certain kind of experience, and on a lively 
interest in the problems involved. Most of them turn upon a 
three-fold conception of the aims and obligations of education 
which has become widely accepted in recent years. 


“Look and Find Out” 


A Series of Reference Nature Books 


By W. PERCIVAL WESTELL, F.L.S., F.S.A.Scot. 
and KATE HARVEY, M.Sc. 


With illustrations. 2s. 6d. net each 


Book I. Trees. Book IV. Pond Life. 
Book II. Wild Flowers. Book V. Butterflies and Moths. 
Book III. Birds. Book VI. Wild Life of the Garden. 


These volumes supply a wealth of information for those who are 
interested in nature study. They are written in a very clear manner 
and have a large number of most admirable illustrations. 


Animal ‘Treasure 


By IVAN T. SANDERSON, B.A., F.L.S. F.Z.S., 
F.R.G.S. 


With 32 illustrations by the Author. 12s. 6d. net 
‘““ It is difficult to write about this book without being fulsome 
and impertinent, so rich and varied are the talents of its author 
It is that rare and desirable object, a book by an authority 


which is of some sort a work of art. . . . A book which is more 
than a nature book : a work of art of an unselfconscious but 
unmistakable kind. . . ._ It is full of lovely things.” — Time and 
Tide. 


Snakes of the World 


By RAYMOND L_ DITMARS, Litt.D. 
Cheap Edition, 8s 6d. net 
‘‘ Dr. Ditmars, curator of reptiles in the New York Zoological 
Park, writes of snakes with authority. and the descriptions of 
his pets, both as captives and ir nature, are lively, informative, 
and intimate.’’—Nature. 
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SUNSPOTS 
and their effects 
by HARLAN TRUE STETSON 


Research Associate at the Massachusetts 
Institute of Technology 





201 pages, 54 x 8, illustrated, 8/6 net 


ie book aims to present what we know 

about sunspots, particularly their effects 
on human life. The author outlines the 
factual evidence available and examines criti- 
cally some of the more plausible hypotheses 
advanced. He does not attempt to reach final 
conclusions where evidence is incomplete, 
but he does indicate the directions in which 
it seems reasonable to expect progress will 
be made. 


McGraw-Hill Publishing Co. Ltd., 
Aldwych House London, W.C.2 
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CARNEGIE INSTITUTION 
OF WASHINGTON 


S a research organization working in many 

fields, Its monographic publications are 

placed in the principal libraries of the world. 
Copies can be purchased at nominal cost. 


These publications comprise studies in the 
following fields :-— 


ARCHAEOLOGY HISTORY 
ANTHROPOLOGY LITERATURE 
ASTRONOMY MATHEMATICS 
RIOLOGY NUTRITION 
BOTANY PALAEONTOLOGY 
CHEMISTRY PALAEOGRAPHY 
ECOLOGY PHILOLOGY 
ECONOMICS PHYSICS 
EMBRYOLOGY TERRESTRIAL 
GENETICS MAGNETISM 
GEOLOGY ZOOLOGY 


Descriptive Lists and Prices may be obtained by 
addressing : 


CARNEGIE INSTITUTION OF WASHINGTON 
WASHINGTON, D.C., U.S.A. 
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1,000 Miles up the AMAZON 


fihentihe Thine un 
in an Atlantic Liner APRIL 8 


without change of Ship from UVERPOOL 











Also JUN. 7,* AUG. 9,* OCT.7 & DEC. 8 
and by S.S. ANSELM, MAY 17, JULY 15* 


TO PORTUGAL — 


MADEIRA — BRAZIL 
DURATION: 7 WEEKS. 


FARES : £75, £80, £85 


INCLUDING SHORE EXCURSIONS 
* SUMMER FARES : £60, £70, £75 


ss. HILARY 


Single and double bedded cabins—no inside rooms. 


For full particulars and illustrated Booklet, apply to Dept. No. 26. Beoth Line 


__Cunard Building, Liverpool 3, or 1/3 Robert St., 
Adelphi, and the usual Agents. 
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Outline of Historieal 3 
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"| Geology A . 

- : ot tetined le 
. by A. K. WELLS, D.Sc. — p cop 

a “The geological history of Great Britain is a 

- unaude ied. . . the many drawings and a Southern Rhodesia has attractions for retired 
H diagrams enhance its appeal to the general = people which no other country can offer. Think of this 
© —_— _ a ae the geological |g a married man pays no income tax at all on the first 
+ ee ee —* = = £800 and then only 6d in the £ for the next £500. 

4 — oper , owe " a z Servants are plentiful and cheap. There is sport of 
° GEORGE ALLEN AND UNWIN H every description, and, compared with other countries, 
co m@ it is remarkably inexpensive! You can enjoy a full 
SERSEESSRSSSSSSEeeee eee social life with the most friendly and hospitable popu- 


lation to be found anywhere. The climate is ideal. 


‘Live in Southern Rhodesia’ is a booklet giving 
detailed particulars of living conditions in this delight- 
ful country. Write for a complimentary copy to the 
High Commissioner for Southern Rhodesia, Room 41, 
Rhodesia House, Strand, London, W.C.2. 


fodest 
FLATTERS & GARNETT, LTD. 


309 Oxford Road, MANCHESTER, 13. NVZAVVAV/AVAVAVAVAVAVAVAVAVWAK 





MICROSCOPES 


and ACCESSORIES 





Portable Microscope in 
mahogany case from x 25 
to x 220 é3- 10-0 





‘* Precision '’ Series from 
£8-17-6 
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DO YOU READ ESTABLISHED 1963 a 
EDUCATION To keep up with current economic t 
THE OFFICIAL ORGAN OF THE ASSOCIATION events, read : 
OF EDUCATION COMMITTEES. | ata 
Published every Friday. Price 2d. per copy. 1 "es 
anneal Sehepior IN. ant be TRENDS i 
og et for Education Officers, Lg we Fa 1 be 
others interested in ed tional affai Schoo ulliding Real — i| 
Rccniamant ideded ia a month. published monthiy in i Sec 
Write for Free Specimen Copy to | 
THE PUBLISHERS, Industry Ulustrated Bw 
COUNCILS AND EDUCATION PRESS, LTD., t SP 
44, Russell Square, London, W.C.1. | IL 
— It provides a monthly graphical review pric 
é' ; || Cre 
7 which enables the reader to observe in ee 
| | a small compass all the salient business 
The Hane Kong Naturalist | and economic movements of the day. H 
| Edited by G. A. C. HERKLOTS, Ph.D., M.Sc, FLS. | |< 
1] | 
| A quarterly journal containing articles on h Ce : | 473 
the Natural History, History and Archae- | Produced in co-operation with Colin Clark, M.A., : = 
| ology of Hong Kong and South China | by W. M. and Richard Stone. BI 
| Annual Subscription = 12s. 6d | 2 er copy 1 
e e is j 2 
| Post Free. | i- P PS | Ric 
| . , 
| Each number, already issued, has included | | 
| at least one coloured plate besides numer- 52 Grosvenor Gardens. S.W.! 1 TT 
1 ous half-tone and line illustrations. | | | : 
| SLOANE 5132 you 
| THE UNIVERSITY, HONG KONG, CHINA | Gee 
Sn so , } E! 
— Smee re a ncceremenee Sane ieseeipeaiap es anaaneanDanata a LS TS Ala 


~The Modern World Series | 


Edited by the Rt. Hon. H. A. L. FISHER 





18 Volumes published, others in preparation. 








ARABIA, by H. St. John Philby 18s. net ITALY, by Luigi Villari 18s. net | Ae 
AUSTRALIA, by W. K. Hancock 15s. net JAPAN, by I. Nitobe 18s. net | | 
| CANADA, by A. Brady 18s. net NEW ZEALAND, by W. P. Morrell 21s. net i I 
| EGYPT, by George Young I5s. net NORWAY, by G Gathorne-Hardy I5s. net 1 I 
| ENGLAND, by Dean Inge 5s. net PALESTINE, by Norman Bentwich 21s. net ; = 
- — ae . ~s y: pul 
FRANCE, by Sisley Huddleston 2Is. net PERSIA, by Sir Arnold Wilson 2Is. net | sm 
| GERMANY, by G. P. Gooch 15s. net POLAND, by Roman Dyboski 21s. net | Go 
| GREECE, by W. Miller 15s. net SCOTLAND, by Sir Robert Rait&G.S.Pryde 2Is. net | 
| HUNGARY, by C. A. Macartney 2Is. net SOUTH AFRICA, by Jan H. Hofmeyr 15s. net I 
| INDIA, by Sir Valentine Chirol I5s. net SPAIN, by S. de Madariaga 2Is. net Sp 
| IRELAND, by Stephen Gwynn I2s. 6d. net TURKEY, by Arnold Toynbee and K. B Kirkwood less 
| 15s. net | mal 
| ; - - Lis 
Some critical opinions :— | (Bs 


‘‘ Liberal well-reasoned and humane, full of learning gaily borne.”—The Times, of ‘‘ Norway.” 

‘* No other book in English is quite so informative as this.” —H. J. LAsk1 in Time and Tide, of “‘ France.” 
‘‘ There is no better account of contemporary Greece to be had.” —Manchester Guardian, ot ‘‘ Greece.” 

‘“ We know of no other recent book on the Dominions that is so comprehensive, so well-informed and so judicious.’’— 
| Spectator, of “‘ Canada.” 

‘‘ It should long rank as an indispensable work of reference.’’—Morning Post, of “‘ Persia.”’ 
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CLASSIFIED ANNOUNCEMENTS. 
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AN OFFER. 
(Continued from andi — 


| es —_—_—_———_ | We shall be glad to send a 
: MISCELLANEOUS Specimen Copy of “ Discovery ” 
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| HE INSTITUTE OF PRIVATE SECRETARIES free of charge on behalf of wed 
H THE INS1 inquiries from those requiring expert Private reader, at home or abroad, who 
Secretaries of either sex. (No fees.)—8, New Court, will fill in the form below, giving 


pseaental Inn, _— — oun his own name and address and 
that of any friend interested in 














i PEECHES WRITTEN for all occasions, Debates, | : : 
| Literary Subjects. Talks to Guilds or Fellowships, | recent scientific advances and 
| price §s.: send stamp for particulars—Lacey, 4 Wilton other developments of human 


|| Crescent, Wimbledon, S.W.19. 


knowledge. 





i HAVE YOU COCKROACHES ? Then buy “ Blattis ” . 
| Union Cockroach Paste, universally and successfully ee ee ee ee ee 
used in all parts of the Globe, extermination guaranteed. | 

















| From Chemists, Boots’ Branches or Sole Makers: Howarths, ED =! ee i eae ie ay etd et 450e Cason 

| 473, Crookesmoor, Sheffield. Tins Is. 6d., 2s. 6d., 4s. 6d., 

| Post free. sichieuiinni 

| JRINEST KENYA COFFEE, freshly roasted, berry or FRmmannnenyp te s— 

ground, 3 lb. for §s. 6d., post paid in U.K —Ralph 

‘| Richardson, Coffee Planter, Ware, Herts. an wt hi chk Oy a Bee Rie ehh ah ca tes 
alias ieee alain Address 


| YPEWRITING BY STUDEN’ r. I ote prompt ond re a aie ik Tae hb ela Nn Sh ok vee Ok ae @ ee Oe eee 
7 experienced service, backed by moderate fees. Send 


your next MSS. to -—A. E. Cox, 60a, Bolina Road, S.E.16. DISCOVERY, 154, Fleet Street, London, €.C.4 





| FfFFICIENT TYPEWRITING. MSS 9d. per 1,000 
| words, 500 words or less, 6d. Carbon copies 1d.— 






































1 Alan Skelton, Moorhall, Barlow, Sheffield. i ny 
{ i taclnecadiaiadileasiol ? = piaii f | 
i a ! 1 
| OPAL Catalogue free. All varieties of Opal. | CONTENTS | 
Rough, Cut and Polished. Green, Blue Black, || 
| etc. Also Natural History Books, Australiana, | | ice I 
Ornithology, Entomology, etc. List Free. | | AGE 

i Norman D. Seward, ‘‘ Optical House,’”’ Mel- | | | 
i bourne, Australia. | || Notes of the Month ... os me . er 
: | | 
I SCIENTIFIC SUPPLIES. ia Trees of the Central Parks as ... 6 | 
} Tee : 1 sa | 
} FROGS, Axolotis, Reptiles, Guinea Pigs, Rats, Mice, || | Outposts of the Pacific a in a. TE 
| Rabbits, Day-old Chicks, Crayfish, Proteus, and other | | 
| requirements for Biological Research and Scientific | || Correspondence ve bia ins . 68 | 
| purposes. Can be supplied at short notice in large or |, | 
| small quantities. Write for illustrated list: Waterloo | | Long Live the Kea ! - _  % | 


|| Goldfishery Co, 47 Gt. Guildford Street, London, S.E.1. 


. i ate ake ee Achilles Catches the Tortoise ut 77 | 
SECOND- -HAND MICROSCOPES. A large selection || | 

of instruments for all purposes. Superior quality, fault- |; | Haweswater Dam 79 
less condition and performance. Best English and German ||_ | cil ar oe ve 
makes. Also Objectives, Eye-Pieces, etc., 2d. Stamp for | | : 
List K. Chards (Regd.), Forest Hill, London, S.E.23. || | The Motzagotel vee ses es ... 80 
net over 60 years). ’Phone Porest Hill 5946. | 

— — ____- _._—s}:«Si|,«SC Thee Crux of the Accident Problem .. 80 | 

ie 














HUMATAGRAPH An Open-Air Theatre Museum _... .. $1 


(HYGROMETER) | — _ , 
Accurate Indicator of Humidity Scientific Centenaries of 1938 .. ... 83 | 


For Factory, Office and Home 





Model D, 5 in. dial, Black a _ 25 /- Books Received | sf on 85 
}| Pocket Model in leatherette case ans 14/6 ie tee 
From your Dealer, or 





The C. L. BURDICK MANUFACTURING Co. | Book Reviews ... . se ts ... 86 
40/44 Holborn Viaduct, London, E.C.! 
List of various models sent on application 











—_ 








DISCOVERY March, 1938 | 


The MODERN KNOWLEDGE LIBRARY 


SIX BOOKS IN ONE VOLUME. EACH VOLUME (f'scap 8vo) CONTAINS 480 PAGES AND 
AT LEAST 120,000 WORDS PRINTED IN CLEAR TYPE ON OPAQUE PAPER, BOUND IN 
FULL CLOTH, WITH COLOURED EDGES, AND LETTERED IN GOLD 


£4. 4. 0. the complete set of 25 volumes 
or 3/6 per volume if purchased separately 


Here is a complete reference library to the best 
modern thought. 


THE FOLLOWING SECTIONS ARE INCLUDED IN THE SERIES : 
ART (VOLS. | & 2) BIOGRAPHY (VOL. 3) ECONOMICS AND 
SOCIOLOGY (VOLS. 4to 6) HISTORY (VOLS. 7 to 13) LITERA- 
TURE (VOLS. 14 & 15) PHILOSOPHY AND RELIGION (VOLS. 16 & 17) 


THE SCIENCE SECTION (VOLS. 18 to 25) 
INCLUDES THE FOLLOWING TITLES :— 


VOL. 18 


Origins of Civilisation by E. N. Fallaize. 


Archaeology by Stanley Casson. 
Man in the Making by R. R. Marett. 
Races of Mankind by H. J. Fleure. 
Speech by J. R. Frith. 

English Folklore by A. R.Wright 


VOL. 19 
Modern Scientific Ideas by Sir Oliver Lodge 


Modern Problems in Biology by VW. J. Dakin. 


Religion and Science by Charles Singer. 
Science and Reality by R. A. Sampson. 
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